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AsT. I. — On Crysiailiaation. By H.J. Bhooke, Esq. F.R.S. 

X^tTTLK is at present known concernJBg the nature of tliose 
forces or influences which determine mineral bodies to assume 
a crystalline form, or concerning the causes which produce such 
a diveraty of forms among crystals. Haijy states, that " when 
the molecules of a Inxly are sue^pended in a fluid, which af^r- 
wards, either by evaporation, or through some other cause, aban- 
dons them to tlieir reciprocal affinities, if no disturbing force 
bhould interfere, the molecules would unite by those planes the 
most disposed to such union, and would, by their combination, 
produce the regular solids which we term Crystals." 

But this explanation of the manner in which a change of state 
from solution to solidity may take place, does not assist our in- 
quiry into the nature of the causes which predispose the mole- 
cules to form solids of particular shapes, or which determine 
particular planes of those molecules constantly to unite with each 
other. 

We may, for the purpose of adapting a theory to the facts we 
observe, suppose the molecules of bodies influenced by different 
ioKES ; one of which acts only within very small distances, and 
B termed the cohesive force ; the others, acting at greater 
. XII. HO. 33. JAN. 1835. A 
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distances, introducing attraction or repulsion among the particles 
subject to their influence, and possibly bearing some close ana- 
logy to electricity. We may suppose these latter forces acting 
upon molecules held in solution at considerable distances, and 
predisposing them to approach each other, and to arrange them- 
selves at the same time in some regular order ; and we may imagine 
the same forces continuing to exert themselves, until the particles 
are brought within that distance from each other at which the 
cohesive force begins to operate. We may then imagine this 
cohesive force to fix and retain the molecules in those positions 
in (vhich, when their numbers are sufficient, they will constitute, 
by their aggregation, visible and regular solids. 

It is evident that we may frame other theories to account for 
the formation of visible solids ; but there does not appear to be 
any hypothesis capable of accounting for the variety of fomiH 
tinder which crystals present themselves. I 

I shall, however, proceed to consider shortly the general pjiKl 
nomena of the production of crystals, and the circumstances un- 
der which the crystallisation of minerals probably takes place. 

The different hypotheses which assign an aqueous or an ig- 
beous origin, to what has been termed the crust of our earth, a 
Bmall portion only of the depth or thickness of which has been 
yet penetrated by the industry of man, suppose the minerab 
■which have been discovered upon or beneath its surface to hi 
been produced by corresponding causes. 

It is, however, certain, that many of the natural crystals 
with which we are acquainted, were not formed contempora- 
neously with the bed in which they have been discovered, but 
(hat they have been produced at different periods, and posably 
under very different circumstances. Sometimes their origin may 
be ascribed to the action of heat, sometimes to the solvent power 
of some fluid, and in other instances to the united influence of J 
both these causes. 

The observations of Sir Humphrey Davy " upon the state' 
Water and aeriform matter in cavities found in certain crystals,' 
printed in the Phil. Trans, for 1822, render it not improbable 
that natur ""■ formed under very different states both 

of pressur re. 
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Mr Brooke on CnfuladisalUm. 
from wliicli v£ Qiaj- infer iliut ilioy have bceii somelMDPs 4t>ffly 
formed, and tlmt accompanying crystals of different minertils 
iiave been deposited at very different period*. 

The crystals of carbonate of lime which are found at Fjcton 
ifl Staffordshire, frcqueutly contain numerous minute crystals it\' 
cc^er-pyrites, apparently first deposited on small crystals of tiic 
carbonate c^ lime. This subsiancc lias tlien fanned over tlie 
[^rites, and produced a larger crystal of tlie carbonate of lime, 
upon which a second deposit of copper-pyrites has tatien place. 
This has been again endoBed witliiii a still larger crystal of ti|c 
calcareous matter, upon which other crystaln of pyrites hare 
been again deposited. iViid we may dtscovei*, when tlie crystals 
are large, several ukernaliotis of these two jnitK'rals successively 
covering each other. 

The crystals whidi are termed pacudomorphous, oifurd very 
distinct evidence of successive formation, as the perio<l at which 
lliese were produced must have been posterior to that of the 
crystal whose form they iuiitate. I lia\e ohscrved in one in- 
stance a mould in prepaiation, if I may so term it, for a pseudo- 
morplious crysbil, from which a part only of tJie model, a crys- 
tal of fluate of lime, had been removed. 

The mould itself was crystallised quarts;, whicii had coated 
the crystal of fluor. The size of this crystal was originally more 
than a cubic inch ; but it had been subsequently reduced to« 
rounded mass, loose within the mould, of about half that bulk, 
with an irregular and unooth surface, like (hat of partially dis- 
solved salts. 

Hollows of various fnrms, contained witlun crystallised quartz, 
are not uncommon ; but I do not reoollect any other instance 
of the crystal, whose removal had produced the vacuity, being 
only in jmrt destroyed, as if its dissolution had been recently 
grang on. Numerous other examples miglit be cited as evi- 
dences of the gradual and the successive formation of crystals, 
by processes which are probably still in operation, altliough we 
are uninformed with respect to their nature. 

There are circumstances whicli render it almoftt certain diat 
some crystals have been produced from solution in a fluid. The 
water found in the ca\ities of certain crystals of quartz, wouM 
Men to refer their oiigin to solution in that fluid; aitd we 
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know, from the copious deposit of siliceous matter from the ws>j 
tera of the Geysers in Iceland, and li^m the hot-springs in tl 
island of St Michaers, that quartz may be held abundantly ia. 
solution by water. 

Whether the metals have been deposited from chemical soli 
tions, or from a state of fusion, are points upon which we pos 
no certain information ; nor do the few facts with which we 
acquainted tend to (hrow much general light on the subject. 

Some specimens were described by Mr Alkin in the Geoibf^ 
gical Transactions^ which were brought from Torre del Grecft, 
Among these were some minute octahedral crystals of red oxidc 
of copper, attached to the surface of a fused, and partly oxi- 
dated, mass of copper and iron. These must have been pro- 
duced by sublimation of the particles which composed them. 

It appears from a paper by Dr WolJaston, published in the 
Philosophical Transactions for 1823, that the metallic titanium 
which he discovered among the slags from some iron-works, is 
wholly infu»ble ; but be conjectures that it might have been 
precipitated, in its present crystalline form, from a state of 
oxide, in which it might have been sublimed ; and in this man- 
ner crystals of the metals and their ores may possibly have 
been deposited upon quartz or upon other earthy substances. 

The red oxide of mercury produces sometimes very distinct 
crystals by sublimation ; and crystals of calomel and of othi 
substances may be produced iu a similar manner. 

The processes of the laboratory are the only means we posf, 
sess of investigating the phenomena of crystallisation. The ai 
of the chemist has, however, as yet succeeded in imitating the 
composition of very few only of the natural minerals ; and the 
number of these which he has reduced to crystalline forms is still 
less. Some minute crystals of iiuartz are said to have been de- 
posited from an alkaline solutitHi of that substance, after long 
standing ; and crystals of carbonate of lime havp been observed 
in vessels which contained the elements of that mineral in solutioo. 
Lead may be produced in thin metallic plates, from the decom- 
po^tionofa- *" lead by metallic zinc ; and the crystallisation 

of metallic ilace in an equally well known chemical 

experiment lony, and some other metals, may also 

be made to ion. Bui these feis facta afford no 
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conclusions which will explain the natural processes of crystalli- 
sation ; nor are the causes winch produce the almost endless 
variety of crystalline forms capable of explanation, from the phe- 
nomena attending the production of artificial crystals. With s 
view, however, to investigate those causes, many experinientB 
have been made, from which several curious and interesting re- 
sults have been obtained. 

Most bodies have a tendency to crystallise in passing from a 
slate of fu^on or solution into a solid state. 

Ice may, in the strict language of chemistry, be said to be- 
come fusible at 32' of Fahrenheit ; and water, on the other 
hand, may be said to crystallise at that temperature, although 
it does not exhibit regular cleavage-planes when broken. High- 
ly concentrated acetous acid becomes solid, and assumes a crys- 
talline form, at about 50" Fahrenheit; and mercury crystal- 
lises at about TS° below the freezing point of water, and when 
in a solid state it is brittle, and exhibits a distinct crystalline 
fracture, if broken. Lead, antimony, and most other metals, 
become fluid at different lemjieratures above that of boiling wa- 
ter ; and, when suffered to cool gradually from the melted state, 
they may be brought to crystallise with more or less regularity. 

For this purpose, they are to be melted in deep vessels, and 
when the metal has become solid at the surface by slow cooling, 
that surface is to be broken, and the metal which remains fluid 
within to be poured out. The hollow which remains will fre- 
quently be found lined with very regular crystals. 

Among the slags from furnaces regular crystals will also fre- 
quently occur, not only of metallic, but of earthy substances. 
The crystals of titanium, from the iron-works of Merihyr Tyd- 
vill have been already alluded to. I have seen. In the posses- 
sion of Mr Rose of Berlin, some crystals in a slag, which were 
black, opaque, and had the form and measurements of pyroxene. 
The same gentleman has also shewn me a portion of a fused crys- 
talline mass, resembling, in appearance and measurement, the 
pyroxene from Ala in Piedmont. This mass was produced, 
by fu^g, in a porcelain furnace, a mixture of the elements of 
pyroxene, in the proportions in which they occur in that mine- 
ral ; and it is said to be similar to pyroxene in hardness and 
specific gravity- 
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But the experiments wliich have been most frequently fepesfc' 
ed on the formation of artificial crystals, are those in which the 
crystals have been deposited from solution in & fluid. Mr Bro- 
«hanl has caUectcd together, from various authorities, and io- 
sefted in his viJume on crystallisation, much intereating infuf- 
mation on this head, and many of the following remarks are 
given from the authorities citeil by him ; but I have olao 
made many experiments on the production of artifleiol crysials 
from solutions, some of which have corresponded in their reeulta-i 
with those described by Mr Brochant, and others have veirfl 
widely differed. 

I proixisc to consider the artificial crystals produced from Son 
lution in a fluid, in reference 

To t}ie general clrcitmslances aUendhtg their deposition ; 
To their ^e ; 
To tfteir ^rms, vhelher shnplc or coi/ijiound, regular or in-e- 

gular; and 
To the character ^llteir jilanes. 

I shall oho have to refer occasionally to natural crystals for 
the better Illustration of the subject. 

The variatimiB in the temperature and hygrometric state of 
die air, but more particularly the latter, will influence the depo- 
sition of crystals generally. 

When the air is dry, evaporation proceeds more rapidly than 
wlien it is moist, and crystals are then deposited more freely. 

Heat, as it promotes evaporation, predisposes a solution to de- 
■ystaJs ; but these ai-e only formed when the evaporation 
has been moderate, and as tlie solution cook. The precipitate 
from a solution which has been entirely evaporated at a tempe- 
rature much above that of the atmosphere, does not generally 
produce crystals. A pelhcle is first formed on the surface, a 
as the evaporation proceeds, an irregular mass is deposited at the | 
bottom of the vessel, and it increases until the fluid is entirely | 
dissipated. 

The stale of atmospheric pressure sometunes influences the 1 
production r'" 's. 

Thus, if 1 solution of sulphate of soda be iiu I 

iiloscd, whij it will not deposit crystals on cool- { 
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ing : but if ihe air be atliiiiltt-d to it, and it be al \\\e same time 
Uiglitly agitated, tlie whole mass becomes almost instanlaneouslj 
■otid. If, howex'er, gas of any kind be aJmittud to the solu. 
Don, M. Gay Lussam states, that a similar elTect is prtKluced. 
He also states that sub-carbonate of soda will crystallise Id a va- 
cuum, but not wben exposed to tlie air. Many utber salts crys- 
tallise equally wdl in vacuo, and under exposure to atinos])heric 
pressure. 

It happens not unfrequently tbat crystals are very slowly de- 
pouted from solutions in perfectly closed bottles, which have r&- 
asined a considerable time at rent, and from which little, if aiiy, 
fN^cation could have taken place. 

There is a considerable diversity in the manner in which the 
crystals belonging to different salts are de[>oftitcd. Sometimes 
diey stand singly, scattered, in a greater or less number, over 
thebottomof the vessel coolaining the solulion. Nitrate of lead 
affords an example of this nature. 

In other instances, tlieir tendency is to form into groups, the 
crystals of which appear sometimes to radiate from a common 
centre. This character is very conspicuous among natural crys- 
tals in wiivcltite, iu some varieties of sulphate of lime, in arse- 
niate of cobalt, and others. 

The crystals of sulphate of magnesia, of rliombic sulphate of 
nickel, of nitrate of potash, and uf many other substances, if 
rather rapidly produced, Ibrm slender prisms, which so inter- 
sect each other that the axes of the prisms lie in almost every 
direction. 

Some substances have a tendency to run tip the sides of the 
vessel containing the solution, and to produce there very irregu- 
lar and imperfect crystals, long before any regular ones are de- 
posited. Muriate of ammonia possesses this character iu a re- 
markable degree. 

Chromate of magnesia does not crystallise, if the quantity 
dissolved be small, unlil the bulk of the solution be nearly 
equal to the bulk of the crystals that are produced from it. 
And the solutions of other sails ate known to require a high de- 
gree of concentration before they will deposit any crystals. 

The nature of the surface of the vessel conl^ning the solu- 
tion, will influence the precipitation of crystals. This crystalli- 
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sacion is said to take place more rapidly in rough earthenwarr 
than in glass vessels; and it is well known that threads, horse- 
hair, fine wire, sticks of glass, and other foreign bodies intro-' 
duced into a solution, will be covered with crystals m preference 
to the surface of the containing vessel. 

These facts may be explained by the supposition, that a par- 
ticle deposited aa a p(»nt, in which it is nearly sorroonded witb 
other particles, will Ibe more quickly covered by them than 
where it rests on a plane, and when only a smaller pcvtion <if 
its surface is accesnlde to fresh particles. 

When a solution i»:|midy to depoat crystals, they will be im^ 
mediately produced, if a crystal, or even a fragment of the sub- 
stance dissolved, be introduced into it If a fragment of any 
irregular shape be introduced, it will not retain this shape as it 
inoreases in bulk ; but the irregularities will be first found to dis- 
appear, and then a regiflar form will be produced, which will 
be enlarged as the evaporation proceeds. 

The SIZ0 of the crystals is generally influenced by the volume 
of the solution, and by its depth. When the volume and depth 
iire considerable, and the evaporation slow, large crystals witt 
generally bfe produced. 

But in operating upon small quantities of fluid, crystals of 
difibrent sizes are frequently produced in the same vessel, and 
in apparently a capricious manner. I have seen the bottom of 
a small saucer covered with very minute crystals, when, on 
pouring the solution into another saucer, a crop of consider- 
ably larger ones has been suddenly deposited, and these have 
been succeeded by smaller and larger, without any degree of re- 
gularity, as the fluid has continued to evaporate. 

1 have not been able to connect these alternations, with any 
degree of certainty, with the changes of the atmosphere, for 
I have observed the deposits, both of large and small crystals, 
become more copious as the atmosphere has become more dry. 
But Mr Beudant has remarked, that solutions charged with 
electricity have deposited smaller crystals than when in their 
natural state ; and the changes just alluded to may possibly be 
connected wit' »" the electrical state of the atmosphere. 

Magnetisn ^ sometimes to influence the pro- 

cess of cryst it has been stated, that if, into a 
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I gloss tube, bent like a »_vphoD, mid placed with iIk' curve 
downwards, there be introduced s small portiun of mercury, 
not sufficient to close the connecUoti between the two legs ; and 
if to this a bulution of the nitrate of silver be added, ao as lu 
lue in both limbs of the tube : it is said, thai, when the tube ia 
placed in the plane of the magitetic meridian, n rapid precipita- 
tion of the arbor Diana: will take place ; but that this process 
will be slow, when the tube is placed in a iilane perpendicular 
to ^e same meridian. I have taken two bent tulics of nearly 
the same size, and have placed nearly equal quantities of mer- 
cury in them, and have added tn these nearly equal purtioiis of 
ft dilute solution of the nitrate of mercury. I have then placed 
<me lube in the plane of the magnetic meridian, and the other 
in s plane perpendicular to it, but have not been able to ob- 
serve any decidedly marked difference in the deposit of silver in 
the two tubes. If the precipitation was more copious in one 
than the other, it was in that which stood in the plane perpen- 
dicular to the magnetic meridian. In this tube also, the branches 
of silver were more copious towards the west, and in the other 
tube towards the south. But, upon reversing the ends of both 
tubes, the branches of silver in each became more prominent in 
the direction of those already most distinctly formed, that is, the 
ai4>orization now increased in the directions of east and north. 
Thus, in iliis experiment, the precipitation of the silver does not 
appear to have been influenced by the position of the tubes. 

Some salts, of which the sulphate of copper and nickel, and 
the sulphate of copper and zinc, are examples, will deposit much 
larger crystals during the cooling of a smaller quantity of tlic 
solution, which has been saturated while hot, than from the 
spontaneous evaporation of a much greater volume, at the ac- 
tual temperature of the atmosphere. 

The next branch of our inquiry relates to the _/orms of cr^a- 
talt. 

These may be either primary or secondary, simple or com- 
pound, regular or irregular. 

The primary forms very rarely occur among either natural 
or artificial crystals ; nor has experiment yet pointed out any 
means, by which these may, with certainly, be produced. 

Several experiments have been made by Mr Bcudant, from 
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which he concludes, ihat simplicity of form may be influen- 
ced by art. He states, that mecltanical mi-rlures, if they re- 
main permanently suspended in the solution of a salt, will i 
produce any effect on its form ; but if an impalpable powder.^ 
suffered to occupy the lower part of the vessel, ihe forms of ll 
crystals deposited in that, will be more regular and ^mple ti 
of those which are deposited above it. And certsio crystals of 
axinite, which are coated by chlorite ; the crystallised Bandstooe 
of Fontainbleau ; and the primary quaitz crystals, formed i 
an earthy ferruginous matnx, are adduced as natural illusG 
tions of this fact, 

There docs not, however, appear to be much constancy in the 
result of such experiments ; but, on the contrary, difl'erent sul>- 
stances appear to possess peculiar habitudes in this respect, and 
sometimes to exhibit very discordant results. I have observed 
Ktlphate of potash deposit compound hi-pyramidal crystals in a 
stratum of impalpable powder at the bottom of a saucer, while 
the crystals which rested above this stratum were all simple. 

Chemical mixttirea also influence the forms of crystals, and 
perhaps more frequently than any other cause, yet in a manner 
of which we believe at present no clear conception can be 
formed. Mr Brochant remarks, with great justice, that the na- 
ture of this influence is a highly important point in the history 
of crystallization, as it is probable that it very frequently go- 
verns the formation of natural crystals. Some chemical inix- 
ture» may be said to influence even the primary forms of crys- 
tals, without apparently altering the nature of their cliemical 
constitution, while others merely occasion changes in the modi- 
fications of those forms. 

Thus sulphate of nickel, if crystallised from an excess of a 
takes a square prism as the primary form; but if the t 
prisms thus obtained be dissolved in water, and re-crystalhsti 
rhomhic prisms arc produced, without any apparent atomic A 
ference in the proportions of their respective elements. 

The difference between the forms of carlKiiiate of lime and ar- 
ragonite, which are probably similar chemical compounds, may 
have resul "-"e interference analogous to this ; and v 

may perhi ■ame cause the difference of figure b 

tween the '. white iron-pyrites. The inflm 
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■hich chemical aiixiurescxurt generally upon tht niiK^ificatioiia 
of crystals, lias been slated by Mr Beudaiit and uthera lo be 
Kiy extensive. 

The faces on which the dc^ioBitcd crystiils rcM, and those 
vtiidi are parallel to them, are generally extended dispropor- 
Oonstely in relation to the other planes. But this is not inva- 
nibly the case : Nor does the position of the deposited crystal, 
in reference to its asis, or its primary edges, always influence its 
iam ; although Mr Leblanc appears to have produced changes 
in figures of certain crystals, by varying their position in the bo« 
lulioii. If the crystalline particles were constantly more nu- 
merous towards the bottom of the solution than at its surface, 
ve might suppose that crystallisation would first take place at 
ibe bottom, and that the lower planes of immersed crystals would 
l< the most enlarged; and this is Irequently found to be the 
«Ue. 

But we may observe that several salts begin to crystalliBe al- 
most invariably at the surface, atid that, as tlie crystals thus 
Sfoaed sink and increase in ^£e at the bottom, others are suc- 
^MWely formed above. 

^^^B have remarked also among some crystals of nitrate of 
^^^K wliich were deposited at thu same time, and in the same 
^^wtl, ^ome which were unmodified octahedrons, and others 
nbich vrere hemitrc^s. Of the octahedrons, some had their 
axis perpitulicular to the surface on which they rested, and 
iheir upper summits were regularly terminated; others rested 
on one of their planes, and others were attached by an edge to 
the bottom of the vessel, consequently having one of the bases 
of the octahedron vertical, and the crystals being terminated by 
s horizontal edge. 

These diffiirenl crystals were deposited singly, as the crystals 
of nitrate of lead vei-y frequently are ; and the I'act manifests the 
inconstancy of the form of a crystal, relatively to its position in 
the solution from which it is deposited. 

The natural planes of a-ystals are subject to a considerable 
diversity of character, possessing sometimes the highest degree 
of brilliancy, and at others being so dull as to afford very imper- 
fect reflections. Sometimes they are striated, sometimes curved, 
and commonly exhibiiing greater or less degrees of inequality 
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of surface. Particular planes of some crystals are frequently 
found to be marked by some peculiarity by which they may be 
distinguished from the others ; and this character is common- 
ly found on the corresponding planes of all mother crystals on 
which they occur, belonging to the same species of mineral. 
Thus the planes which truncate the primary terminal edges 
of the crystals of carbonate of lime, are generally observed to 
be striated parallel to their edges of combination, and the ter- 
minal planes of hexagonal prisms of that substance are generally 
opaque and very dull. 

Among artificial crystals, there will frequently be a diffe- 
rence in the characters of the planes, according to the cir- 
cumstances under which they have been produced. But this 
difference is not constant in all substances. Sometimes the 
most perfect planes appear on those crystals which have been 
slowly formed ; but I have also frequently observed them <hi 
such as have been deposited on cooling, from a solution which 
had been evaporated at a moderate heat to the p(»nt of crystai- 
lisation. Some of the double salts are difficult to be produced 
in good crystals by any other means. I have repeatedly tried to 
obtain, by slow evaporation, crystals with briglit planes, of the 
sulphate of copper and zinc, but without success ; yet tbey 
have been immediately produced by cooling, from a warm satu- 
rated solution of the salt ; and I have observed the planes of 
crystals of sulphate of copper produced in this manner, more 
perfect than others which resulted from slow evaporation. 

It appears from the measurements, which have be^im taken 
with great care by means of the reflective goniometer, . that the 
primary forms of certain salts, whose chemical constitutions 
are essentially different, are not distinguishable from each other 
by the mutual inclination of their planes. 

It is not, however, at all improbable, as I shall afterwards 
more particularly shew, that the variations in the angles and 
comparative dimensions of the primary forms of different sub- . 
stances, may be so small, as not to be discoverable by our best 
goniometric instruments, in the hands of our most able observers. 
Thus, sulr ^ iron, and sulphate of cobalt, are scarcely if 

at all dig ^m each other by measurement, and 

there ar^ present similar apparent accordances 
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in their forms and angles. I tlo not, however, know, tliiit « 
rboDiboid of 90° and 1" may not exist, or even one approach- 
ing atUl more nearly to the cube. But I ehould expect lo find 
suA a crystal afi'ected by the modi Heat ion a of the rhomboid, and 
not by those of the culje ; and this would constitute a distinc- 
Dve character which it could not derive from measurement, 

This \iew of the subject appears to be supported by the 
niimlier of observed differences of measurement among crystals, 
which difler in their composition, belonging to all the classes of pri- 
mary forms, except the four regular solid.s ; and by the want 
of coincidences, except in tJio few cases of rhombic prisms of 60° 
and 120°, if these should really all measure exactly alike. 

The subject has been, however, very difl'ercntly regarded by an 
able and intelligent chemist, M. Mitst^^herlich, who has publish- 
ed several papers upon it. which may be found in the AnndUs 
de Chimie. In his first memoir M. Mitscherhch supposes, that 
these apparently similar forms are really itlenlical ; and that this 
identity is a necessary result of a similarity in their atomic con- 
t&tution ,' and he also supposes, thai wjicrever this atomic simi- 
larity exists, identity of crystalline form will always be the re- 
sult. 

From the first of this ingenious author's papers upon the sub- 
ject, it appears, that this similarity of atomic constitution relates 
to the proportions of oxygen contmned in the components of 
each of the supposed isomorphous crystals. Thus he says, 
oxygen in phosphorous and arsenious acids, is to that in the 
phosphoric and anenic acids as 3 to 5. In the hi phosphate and 
binarseniate of potash, the oxygen of the potash is to that of the 
aride as 1 to 5, and to that of the water of crystallisation as 
1 to3. 

Hence, the only difference between these salts consists in the 
radicle of the one being phosphorus, and of the other arsenic; 
and all salts which differ only in this manner, are said to present 
identical crystalline forms. 

But the instances which Mr Mitscherhch has adduced in 
support of his theory, or wo may almost say as its foundation, 
are not in accordance with it. 

He states, that the crystalline forms of the sulphates of lead, 
of barytca, and of stronttan, arc identical. 
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It is true, that the crystals of these three substances belmig 
to the same class oi primary Jbrms ; but they differ too much in 
the inclination of their planes, to allow us to regard the fbrmsas 
identical, and to ascribe the differences either to errors of mea- 
surement, or to imperfecticHi of the measured crystals : For the 
crystals of these substances are among the most perfect and bril- 
liant that occur, and they have been measured often, and with 
corresponding results. . 

Their primary forms are riglU rhombic prismSy and the (danes 
M incline on M' at the following angles : 

Sulphate of L€«d, 103^.42 

Barytes, 101 .48 

Strontian, 104 .00 

These, we may remark, are cultural crystals, and they evi- 
dently do not appear to support our author^s theory. 

Nor do the artificial salts of those three substances in all cases 
better accord with it. The nitrates certunly agree in having 
for their common form a regular octahedron, but their acetates ' 
differ even more than their sulphates. The primary Jbrm of 
the acetates is a right oblique^ngled prisma the planes M and 
T inclining to each other as follows : 

AceUte of Lead, lOO**^? 

Barytetf 113.12 

Strontian, 96 .10 

This theory is not better supported by the carbonates of lime, 
of iron, and of zinc, which are stated to be isomorphous. The 
primary forms of these substances are rhomboids, and the inclina- 
tion of P on P' has been ascertained to be as follows : 



Carfoonata of Lime, 


105*.5 


Iron, 


107.0 


Zinc, 


107.40 



Under these circumstances it appears, that the theory of iso- 
morphous atoms cannot be sustained ; and I am told, that it 
has, upon more mature consideration, been abandoned by its 
author, who will probably admit, that apparenAf similar forms 
belonging to substances which differ in composition, do really 
differ fron' 'ler in measurement, by some small quantity 

which the s not detect. 
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Abt. ir. — Observations on Radiant Heat. By William 
Ritchie, A, M. Rector of the Academy at Tarn. 

I. HE theory of radiant heat, which we have illustrated In the 
last number of this Journal *, will cnahle us to explain, in a novel 
manner, some of the most striking facta discovered hy Professor 
Leslie, and accounted for by that ingenious philosopher upon 
the supposition, that caloric is conveywl I'rom one body to an- 
other by the pulses excited in the atnbient air. 

If a polished metallic surface Ik; rubbed with sanJ-pajwr, or 
ploughed into tine parallel flulings, its radiaiiiig power will be 
greatly increased. 

Let the surface of (he body be fluted hy the point of an equi- 
lateral triangle, as is represented in the figure. Draw CD per- 
pendicular to AB. Then the quantity A D B 
of caloric radiated from AC, in lines pa. ~\^I/\ /\ / 
ndlel to CD, is to the quantity radiated ^C ^ ^ 
Ironi AC, in lines perpendicular to AC, as the sine of .^r ACD, 
is to radius. But the angle ACD is 30°, the sine of which is 
equal to half the radius. Hence the quantity of heat thrown off 
from AC, in lines parallel to CD, is equal to the quantity thrown 
off from AD, in the same direction, Now, as the same may be 
demonstrated with regard to CB, it follows, that the quantity of 
caloric which radiates I'rom both sides of the prismalic furrowB, 
is equal to the quantity radiated from the space AB of the plane 
polished surface, the temperature of the body being the same. 
But the caloric radiated from the lower half of AC, at right 
angles to that surface, will impinge upon CB, and be reflected 
in lines parallel to CD. Now, as the same thing takes place with 
the beat thrown off from the lower half of CB, it follows, that the 
caloric radiated from AC and CBf and reflected in lines parallel 
to CD, is equal to the quantity thrown off in the same direction 
from the original plane surface AB, provided none of it liad 
been absorbed by the sides of the flutings. But since a metallic 
surface ia an excellent reflector, it follows, that the portion ab- 
sorbed will be very small when compared with the whole quan- 
tity radiated ; and, consequently, the effect produced upon the 
bulb of the differential thermometer will be nearly doubled. 
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This curious property, which I have endeavoured to expiain 
according to the known laws of radiation and reflection, is stated 
by Professor Leslie, at page 81. of his " Inquiry into the Na- 
ture of Heat."" — ** The power of the blackened side of a canister 
being denoted by 100, that of a clear side was 12. Another 
side^ which had been slightly tarnished, was scraped to a bright 
irregular surface: the effect was now 16. Another ade was 
ploughed in one direction, by means of a small toothed plane 
iron, used in veneering, the interval between the teeth being 
about /oth or ^^^th part of an inch : the effect was farther in- 
creased to 19. The first smooth side was now scraped down- 
wards, with the point of a fine file : its effect was ^. But the fil- 
ing being repeated, and more thoroughly covering the surface, 
the effect rose to 26 V 

From this experiment, it is obvious, that the quantity <^ ca- 
loric which was thrown off from the canister to the reflector, in- 
creased as the sides of the furrows became better adapted to re- 
fleet the heat radiated from each other. If these furrows be 
ploughed by others, crossing them at right angles, the quantity 
of reflected heat will evidently be diminished, and the effect upon 
the focal ball will be less than formerly. 

The investigation which we have now given of the property 
of a striated surface, is corroborated by another fact discovered 
by the same indefatigable observer of the secrets of nature : — 
** The action of glass, or paper, or blacking, is not perceptibly 
modified by destroying their superficial gloss.*" When the sur- 
face of the body is a bad reflector, the caloric which impinges on 
the sides of the furrows will, in a great measure, be absorbed ; 
and, consequently, the effect upon the focal ball will scarcely be 
altered by cutting the surface of the heated body into grooves or 
furrows. On the contrary, the more perfect the surface of the 
body be as a reflector, the greater will be the difference of effects 
produced by its polished and its striated surface. 

The preceding investigation has led us to the discovery of the 
following remarkable property. If the plane surface of a bo- 
dy be ploughed into triangular prismatic furrows, the quantity 
of caloric 1 '"^"^ the plane surface, in lines perpendicular 
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to that surface, is equal to the quantity radiftted in the sanie di- 
rectioii from the sides of the furrows, iihatever be their number 
<v depth. For, since the quantity radiated rrom AC, in lines po- 
nliel to CD, is to the quantity thrown off from AC, in lines 
perpendicular to AC, as the sine uf.^ACD is to radius. But the 
aoe of ..^lACTi is to radius, as AU is to AC. Hence the quantity 
of heat thrown off from AC in lines parnilel to CD, is equal to 
flie portioD which would have been radiated from AD, had the 
plane surface remained ; and, eonaequently the quantity thrown 
oS from both sides of the groove, is equal to what would have 
been radiated from the plane surface Alt. 

From this properly, it evidently follows, that theincreased ef- 
hA upon the focal ball, when a striated surface was used| does 
not depend upon the increase of surface, but upon the quantity 
of heat reflected by the sides of the furrows. 

From the preceding reasoning, we may also conclude, that the 
(juantity of heat radiated from the surface of a hemisphere, in 
lines perpendicular to the plane of its great circle, is equal to the 
quantity which would be radiated in the same direction from the 
plane of that great circle. For, let the surface of the hemi- 
sphere be conceived to be made up of an indefinite number of 
plane surfaces, A C, C D, &c. draw C E and D F perpendicular 
to A B, and C G at right angles D F. 
Then, it is obvious, from what has 
already been demonstrated, that the 

quandty of heat radiated from A C, in OZ /g 

lines paraldl to EC.isequal tothequan- 
tityradiatedin the same direction, from "'"' E F 
the plane surface AE. In like manner, it may be shown, that 
the beat thrown off from CD in the same direction, is equal to 
the quantity radiated from CG, or its equal EF. , Hence the 
quantity thrown off from the whole hemisphere, in lines perpen- 
dicular to AB, is equal to the portion radiated from AB in the 
same dbection. The same property evidently belongs to any 
other sohd, terminated by a plane surface. 

By reasoning from the theory of radiation, which we have 
endeavoured to establish, ive may deduce the property which 
has been employed in the preceding investigations. Let AC Iw 
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the surface of a healed body (see last Fig). Let us coDcetve 
the surface covered with a film of ihe molecules of caloric. 
Then, it is obvious that those molecules which radiate in lines 
parallel to EC, have been darted oft' by the repulsive energy of 
those which are situated directly below them. Now, it is evi- 
dent, that the number of those repelling molecules, will be equal 
to those ranged along AB. Hence, it follows, that the quanti- 
ty of heat radiated from AC, in lines parallel to CE, will be 
equal to the quantity which would be radiated from AE In the 
Same direction, the lemperalure of AC and AE being the same. 
But AC is to AE as radius to the Binoof-=iACE ; consequently, 
the flow of heat from AC in lines parallel to CE, is to the flow 
of heat from AC in lines perpendicular to AC, as the sine 
of .^ACE is to radius. 

The agreement of this conclusion with experiment, appears 
to be one of the most powerful arguments in support of the 
icUo-repulaive theory, which we have endeavoured to illustrate 
and expand. 
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Art. \H.~Account of the Erection of the Bell Bock L\ 
house. (With a Plate) 

W E so rarely meet with minute detiuls by scientific men of 
the operations of our great national works, that we gladly em- 
brace the present opportunity of giving our readers an account 
of one of the most difficult undertakings of which ihe present 
age can boast. 

Our information is chiefly derived from Mr Stevenson's large 
work, entitled, " Account of the Bell Rock Lighthouse, includ- 
ing the details of the erection and peculiar structure of that 
edifice." This work extends to more than 500 pages of royal 
quarto, and is illustrated with 23 engravings. We understand 
Uiat only S40 copies were printed for sale : the circulation e 
therefor^ be very limited, and it must speedily become a a 
book. 

In an lapter an account is ^ven of the iusti^T 

tion of tl thouse Board in Uie year 1786, and 
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Account of the Erection ofihe Bell Rock Lighthouse. 19 
rf the progress of its vaiioiis works lill the year 182-1. The 
nftlior, who was liiniself the engineer and director of many 
of the works, enters upon an account of llie principal under- 
iitking, by giving a sitctch of the natural history of the Bell 
Rock itself. It is a sunken reef of red sandstone *, the high- 
est part only being uncovered at ordinary ebb-tides. The 
nearest land to llie BeJl Rock is the town of Arbroath, from 
whicli it lies in a south-eastern direction, about eleven miles di&. 
Unt. The dimensiuns of the part of the rock which becomes 
dry in spring-tides, are about 400 feet in length, and 250 feet 
in tireadth, and at flood-tide the whole rock is from 10 to 12 
feet under water. It presents a very rugged surface. The 
suidstone is similar in quality, and in geognostical character, t» 
that -found at the Redhead in Angusshire, and on the oppoate 
shores, near Dunglass in Berwickshire, The author corxiludes 
ihat the Bell Eock may have been the nucleus, now the remains, 
of a mass of land, which, at no very remote period in the history 
of the globe, may have formed a small island above the reach 
of the highest tides. Its present vegetation consists only of sea 
plants ; some of them, such as Fucus lycopodioides, not of com- 
mon occuTTence on our coast. It is the occasional resting-place 
of the seal and the cormorant ; and it is the chosen residence of 
numerous marine vermes. One of these (the Limnoria tere- 
brans), though a despicable-looking insect compared with the 
Teredo navalls., proves equally injurious to timber placed with- 
in its reach. The author g^ves an account of its destructive ef- 
fects, not only on the Bell Rock Beacon, but on the sea-locks of 
different canals; and we understand that he has still (1834) a 
trMH of experiments going forward on the Bell Rock ; several 
specimens of fir, larch, oak, teak, and other soft and hard woods 
being fixed down on the rock, and a register being kepi of the 
progress of the animal in its work of destruction upon the seve- 
ral kinds of timber. During the continuance of the works, op- 
portunities were also afforded of noticing the habits of some spe- 
cies of littoral fishes. These were so regular in their visits to 
the shallower fi sh in g-g rounds, that the seamen engaged in these 

* This ri>d uuidEtone belong! to 
uidei the oldeu Becondary coal formHti 
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works often prc^osticatcd the state of the weather with wonder- 
ful accuracy, from the abundance or scarcity of particular kinds 
offish. 

In regard to the depth of the sea near the Belt Rock, it ap- 
pears, that, at the distance of about 100 yards, in a low state of 
the tide, the water varies from two to three fathoms m depth. 
Between the rock and the opposite shores uf Fife, tlie greatest 
depth is 23 fathoms ; but on the sotith-east or seaward side, it 
increases suddenly to 35 fathoms. The observations made upcm 
the currents at the rock are curious. Although a mere spot oO 
the surface of the ocean, it produces all the remarkable [^eoo- 
meua of in-shore and ofl'-shore tides, which are noticeable on the 
projecting coasts of the mainland, or among the Scottish islands. 
Among the earlier attempts made to erect some distinguishing 
mark or guide for the mariner upon this dangerous reef, the 
exertions of Captain BrodJe of the Royal Navy are particularly 
roenlioned. He succeeded iu erecting a wooden beacon upon it^ 
which stood for some time. Mr Stevenson's first landing upon 
the rock ap(>ear3 to have been in the sunmier of the year 1800^ 
when the boat's crew picked up a variety of articles of sliipwreEk, 
comprising a Soldier's bayoriet and a cannon-ball, a hinge and 
lock of a door, a ship's marking-iron and port of a cambous, 
several pieces of money, a shoebuckle, &c. On this occa^on, 
he become perfectly satisfied of the practicability of erecting a 
Btone lighthouse on this fatal spot, upon principles similar to 
that of the Edystonc in the English Channel. His report to tlie 
Commissioners for Nortliern Lighthouses, and also that of the 
late eminent Mr Rennie, who was consulted upon the subject in 
the year 1805, arc given in an Appendix to the work. A bill 
was originally brought into Parliament in the year 1803, but 
was lost in consequence of its embracing what was considered 
as too wide a range of coast for the collection of the duty. An- 
other bill was introduced into Parliament in 1806, which passed 
into a law, and the works commenced in the following year. 

From the insulated and distant situation of this rock, the first 
object was to moor a tender for the exhibition of & temjxirary 
light, and ' -onvenient readence of the artificers. A ves- 

sel was a conveying workmen between tlie shore 

and the t ere opened near Aberdeen for supply. 
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tag granite for the mitward courses of the building, and ni Kin- 
goodie, near I>undee, for supplying sandsionc for tlie interior. 
The principal establish men t ashore vas Kxnl nl Arbroath, 
where a lai^ inclosure was procured for the preparation of the 
aconesi connected with barracks for the accommodation of the 
artificers. On the 7th of August 1807, Mr Stevenson, accom- 
panied by Mr Peter Logan, his principal assistant, and a few 
STiificers, went off to the Bell Rock, fixed upon the site of the 
lighthouse, and commenced the works by cutting away a thick 
aatiag of large sea-weed (Fncus digitatua and esciilenliis), and 
Iradng the foundation of the lighthouse with pick-axes upon the 
rock. On this occasion, it was sdpulatcd, that those workmen 
nho went to the rock, should remain one month without going 
a^orc; while the workmen in their turn stated their terms at 
SOs. per week, " summer and winter, wet and dry, with free 
quarters and victuals when at the rock : — As for Sunday's work 
and premiums, we leave lliat to the lionour of our employers." 

In the first stage of the works, two or three hours' labour up- 
on the rock was considered a good tide's work ; at the conclii- 
TOD of which, the artificers, carrying with them all their tools 
and implements, had to betake themselves to their boats, and to 
proceed, oden under many disadvan tages, to the tender, which was 
moored in the offing. The erection of some temporary refuge 
on the rock, in case of accident to the boats, formed part of Mr 
Stevenson's original design, and lie accordingly lost no tlmfe in 
setting about the eonstruclion of a wooden beacon-house. This 
indispensable accompaniment to the works wa? successfully com- 
pleted in the latter end of September, and, as the author expresses 
it, " robbed the rock of much of its terrors, and gave a facility 
to the works which could not otherwise have been attained.* 
The want of such an accommodation at the building of the Edy- 
Btone Lighthouse, where the smailness of tlie superficial dimen- 
sions of the rock did not admit of such an erection, formed one of 
Mr Smeaton's chief difficulties. The Edystone does not lie nearly 
so low in the water OS the Bell Rock, and consequently the cubical 
contents of the building projected by Mr Stevenson were nearly 
double those of Mr Smeaton's hghthouse. The erection of this 
temporary beacon-house forms perhaps one of the most interest- 
ing parte of the undertaking. The principal beams, which were 
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six in number, were about 50 feet in length, and fbiined a com- 
mon diamtter at tlie rock of about 85 feet, while they met in a 
point at the top, and were strongly bolted and girded with hoops 
■ of iron. At their base, they were fixed to the rock with great 
iron stanchions, weighing about 140 ll>. each, which were sunk 
into the rock about 20 inches, and were wedged with successive 
ulips of fir, oak, and iron. As the works depended so enUrely 
upon the state of the weather, and the condition of the tides, 
they were continued on Sundays, and at night by torch-hght, 
during the ebb. Under such perilous circumstances, it may 
readily be supposed, that several hair-breadth escaiies were ex- 
perienced. On one occasion, the tender broke adrift, carry- 
ing with her one of the artificers' boats, and thereby leaving 
thirty-two persons upon the i-ock, liable to be overwhelmed up- 
on the return of tlood-tide ; indeed, had not a boat accidentally 
come from Arbroath with letters lo the engineer, they must ■□ all 
probability have perished. Upon another occasion, they expe- 
rienced a very severe gale on board of the tender, when the 
vessel again broke adril\. After this, great difficulty was found 
in procuring sailors to man this " forlorn hope" of a vessel. 
Prior to the erection of the temporary beacon (or the " hurri- 
cane-house," as the sailors termed it), the smith's forge was 
batted to the rock ; and his great bellows having to be removed 
every tide, formed no small charge to the landing-masters' crew. 
In this state of things, it not unfrequently happened, that, while 
the smith was busily employed in sharping the artificers' tools, 
the tide would imperceptibly but rapidly rise, immerse himself 
in water, and effectually quench his fire in a moment. Such 
was the reKef experienced in this particular by the erection of 
the beacon-house, that, when the smith's apparatus was set a- 
going upon it, the seamen and artificers literally shouted with 

joy- 
In the progress of the works in summer 1S08. a considerable 
Bhippingestabhshmentwas found indispensable. Besides the float- 
ing-light ship, which was permanently moored off the rock, a 
schooner of 80 tons was provided as the principal tender. Stone- 
fighters o' """"e also provided, for the conveyance of the 

nateriali hree praam-boats, each capable of carry- 

ing aboi eck. These last were employed for re- 
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J the stones horn the lighters anchored off the rock, to the 
b and cranes formed upon the rock. They were doubly for- 
libya water-tight ceiUngor lining, in case of damage by being 
grounded upon the rock, and were farther prepared for the worst 
byanumberof empty casks, which were stowed under deck, and 
e of themselves capable of keeping the praams afloat. There 
were also several at tending-boats for transporting the artificers 
from the tender to the rock ; and one of ihe^ was fitted up as 
s life-boat upon Greathead's principle. The moorings of the 
carious craft consisted of chains, with cast-iron mushroom an- 
chors, admirably adapted to the situation. Tracks of iron-rail- 
ways were laid, upon one level, along the rough and uneven sur- 
face of the rock, on which the great blocks of stone were wheeled 
upon waggons, also constructed chiefly of cast-iron. The little 
wharfs were provided widi cranes adapted to the peculiarities 
of the respective situations. A descriptive account is ^ven in 
the Tolume of the various cranes, sling-cart, stone-jack, winch- 
machine, and Lewis-bat for quarrying purposes, of the moulds 
for stone-cutters, pumps, and other machinery, in a det^ed 
moDner which must be highly interesting and useful to the en- 
gineer and the architect. 

While engaged in this undertaking, notwithstanding all its diffi- 
ctdties, the artificers seem to have spent their time in a very hap- 
py and cheerful manner, and to have been well satisfied with their 
rations of provisions, pay, and premiums. At first the whole time 
of flood-tide was a period of leisure. On these occasions, in good 
weather, some were seen busy at their books, others were musi- 
cally inclined, and many found amusement in fishing. The only 
evil they seem to have complained of was sea-sickness, for which 
even time itself hardly proved a cure, owing to the exces^ve 
rolling of the ships. They, therefore, strained every nerve to 
fit up a barrack upon the beams of the beacon, which was at 
once to relieve them from the constant liability to sickness, and 
from the danger and perplexity of the movements, both by 
night and day, in boats to and from the rock. The force of 
habit, however, under such perilous circumstances is finely ex- 
emplified in the testimony borne by Mr Stevenson to the readi- 
ness with which men, little versant in sea afl'airs, were brought 
to embark with alacrity, and to work with the toot in one hand, 
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and the lighted torch in the other, on a solitary sunken rode, aft 
midnight and in darkness, amidst the howling of the wind and 
roaring of the waves. On one occasion, the author expresses 
himself thus : 

^^ The wind being at south-east this evening, we had a pretty 
heavy swell of sea upon the rock, and some difficulty attended 
our getting off in safety, as the boats got a-ground in the creek 
and were in danger of being upset. Upon extinguishing the 
torch-lights, about twelve in number, the darkness oS the night 
seemed quite horrible ; the water being also much charged with 
the phosphorescent appearance which is familar to every one oa 
shipboard ; the waves, as they dashed upon the rock, were in 
some degree like so much liquid flame. The scene, upon the 
whole j was truly awful.'*' * 

By strenuous and unremitting exertions, the. beacon-houae 
was erected, and the foundation of the building prepared, by 
the middle of the month of July in the second season of the 
work. The foundation had the appearance of a great circular 
platform of compact red sandstone, measuring 42 feet in di|u 
meter, surrounded by an irregular margin of rock, rising from 
18 inches to 6 feet. In the work-yard at Arbroath, where the 
materials were prepared, the first and second courses of the 
lighthouse now lay ready for being shipped for the rock. Each 
stone was accurately marked, so that its relative position in th^ 
building on the rock could at once be recognised. The stones 
were cut of a dovetail form, on a plan similar to those of the 
Edystone Lighthouse. The foundation-stone at th^ Bell-rock 
was laid by Mr Stevenson, with masonic ceremony, on the 10th 
of July 1808. Upon this occasion, the author remarks : 

** Whether we consider this building as an erection of great diffi- 
culty, or, in a nautical point of view, as adding much to the com- 
fort and protection of the mariner, and safety of property, upon 
a range of coast extending almost to the whole eastern shores of 
Great Britain^ its importance is evident. If it be proper, there- 
fore, on any occasion, to attach importance to the act of laying 
the first stone of a public building, that of the Bell Rock Light- 
house cai 'i^ to yield to any in point of interest, either 
for the *ts situation, or the utility of its ob- 
ject. D Tations it is obviousj that but for the 
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' perilous and uncertain nature af any arrangement that could 
base been mode for this ceremony, instead of its having been 
p^^inned only in the presence of those immediately connected 
wilh the work, and of a few accidental speclatora from tlie neigh- 
bouring ehore, counting in all about eighty persoflB, many thou- 
sands would have attended u]X)n an occasion whicli must have 
called forth the first dignitaries of the country, in conferring the 
highest honours of masonry. The writer may, Iiowever, confi- 
dently afBrm, that, situate as the work was, nothing could add 
to the sensation felt by all present, in having now got matters in 
so advanced a state, as to be able to commence l!ic building 
operations." 

After this period the work went on with much alacrity, from 
len to twenty blocks of stone being generally laid in the course 
of a tide. Owing to the use of cranes, instead of tlie more or- 
dinary apparatus of sheer-pules, much precision and facility 
were given to the operations of tlie builders, and, by the latter 
end of September, the works were brought to a concluaon for 
the season. 

" The building, bang now on a level with the highest part 
of the margin of the foundation -pi I, or about 5 or 6 inches 
above the lower bcd'of the foundation -stone, is computed at 388 
tons of stone ; consisting of 400 blocks, connected with 738 
oaken trenails, and 1215 pairs of oaken wedges. The number 
of hours of low-water work upon the rock this season, was 265, 
of which number only 80 were employed in building. It was 
further highly satisfactory to find, that the apparatus, both in 
the work-yard at Arbroath, and also the craft and building-ap- 
paratus at the rock, were found to answer every purpose much 
beyond expectation- The operations of tliis season, therefore, 
afforded the most flattering prospects of the practicability of 
completing the solid part of the building, or first 30 feet of the 
light-house in the course of another year." 

The builders returned to their barracks and work-yard at Ar- 
broath, for the winter ; and, on the tender's entering tliat har^ 
hour, the artificers were greeted with cheers from their com- 
rades and friends ashore, who thronged upon the quays to wel- 
come their return. This season's success, however, was che- 
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quered with a cross accident, in the loss of a s^lor from i>ne 
ef the stone-lighters, 

n the spring of the yenv 1809, the operations reconimen- 
Every ihing was found to liave withstood the effects of 
winter's storm ; all the courses w))ich had been laid, and 
Ae beftcon itself, now in the third year from its erection, re- 
gaining quite entire. The tried stability of the beacon-house 
rendered the artificers more confident and more impatient of 
tfae inconveniencies inseparable from landing and relanding 
from the attenthng ship ; and, before the beacon-house was fuUy 
fitted up as a barrack, they took possession of it throughout the 
day. On one of these occasions, however, tlicv were overtakra 
by a sudden gale of wind, which prevented the boats from taking 
them off in the evening. Mr Peter Logan, and Mr Franeia 
Watt, two of the overseers at the rock, with eleven of the artifi- 
cers, were necessarily leH there for 30 hours, while the waves oo- 
caEionally washed over their yet imperfectly formed abode. Ob 
this occasion, the mortar-gallery immediately below them wu 
carried away by the seas, and one of the cranes was broken to 
[neces by the violence of the waves. During the early part of 
this season, one division of the artificers was employed at 
pleting the railways upon the rock, while it was accessible ; 
when it was covered by the tide, this squad was occupied in fiti 
ting up the beacon-liouse as barracks. Hitherto the operatitms 
of the builders were wholly confined to the low-water work. 
From the great exertions, however, made by the shipping de- 
partment, in supplying materials this season, the builders now 
made rapid progress. On some occasions, no fewer than 60 
blocks of stone were brought to the rock in the course of a tide^ 
30 of which, during the same period, were sometimes laid 
the builders. 

In the month of June 1809, the work met with some check 
the fall of a crane ; on which occasion, one of the artificera 
severely bruised, and several of them narrowly escaped. ' 
building having now attained the height of the ninth courst,' 
the guy-ropes of the usual description of beam-crane became 
too upright, ■ ' {to use the sailor's phrase), and it was 

found necesi • other measures. A new machi 

called a Bai herefore put in preparaljon itx 
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I dte of the worka next season : in thU, the upright shaft was lo 
F be retained in an erect position, by a weight acting on the op- 
[ pofiite end of the loaded beam, which was thus to be kept in 
/cqiiUibrio. 

The hght-house now began to make a considerable appear- 
ance upon the rock at low.water ; and the tides'-work, in modcv 
mte weather, extended to live or bix lioiirs, or an hour or two 
after the rock was under water. The beacon-house whb now 
fully occupied as a barrack, snittliy, and niortar-galiery; and 
between this fabric and the rising walls of the light-house, a 
rope-ladder of communication was distoided. 

Sunday, the 20th of August 1809, was a remarkable day up- 
on the BelURock, the entire S2d course of the building, cunrast- 
ing of 51 blocks, being ibis day laid ; after which, tor the first 
time, prayers were read in the beacon-house, the whole workmen 
being assembled in one apartment, and two of them joining hands 
(o form a desk to support the bible during service. On the 
85th of this month, the building operations were brought to a 
conclusion for the season, 

" To-day," says Mr Stevenson, " the remainder of the Smeo- 
ton's cargo was landed, and the artificers laid 45 stones, which 
completed the 24th course, reckoning above the first entire one, 
and the 26th above the rock. This finished the solid part of 
the building, and terminated the height of the outward casing 
of granite, which is 31 feet 6 inches above the rock or site of 
the foundation-stone, and about 17 feel above high-water of 
spring-tides." 

At the commencement of the works in spring 1810, a great 
stock of prepared materials was in readiness at Arbroath, excel- 
lent sandstone having been procured from Milnefield Quarry, io 
the Frith of Tay. The atones for tlie cornice and light-house, 
which had been procured from Craigleith near Edinburgh, had, in 
like manner, been prepared, and were in readiness for shipping 
at Leith. It stiil, however, remained a matter of doubt, whe- 
ther it would be practicable to complete the light-house in all its 
compartments during this season. But, calculating from the 
success of the two fonner years, while the work was low in the 
water, and when about 1400 tons of stone had been landed and 
haUt, it was reasonable to conclude that 700 tons of masonry 
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might be erected, together with the light-rooni and its appara- 
tus, ID the course of the summer mouths. 

A large gangway or bridge of timber had been prepared du- 
ring the winter, to render the communication between the bea- 
-con-house and light-houBe more perfect than by means of the 
ropeJadder. This gaugu'ay was al&o calculated to be of great 
Ufic for rai^ng the materials upon tlie building. At taking pos- 
session of the beacon-houae, in the month of May 1810, the 
lower parta of llie principal beam.s, and the joisling of the lower 
floor, were found thickly coated with a fine dowuy conferva, 
while the upper parts were whitened witli the mute of the nu- 
merous sea^fowl which had roosted upon it during winter. 

The first circumstance attended to in commencing the build- 
ing operations of 1810, was to fix upon the proper position of 
the entrance-door of the light-house. In this Mr Stevenson 
waa assisted by carefully observing the range of the sea upon 
the solid part of the building, and by tracing the growth of 
fuci and conferv'se on the walla. The heaviest seas being in this 
manner determined to be from the north-east, the door was con- 
sequently laid off towards the south-west. This and other pre- 
liminary steps having been taken, tiie first cargo of stones was 
brought to the Rock about the middle of May ; and, from the 
very complete and systematic arrangement of the works, the 
building operations were brought to a close during the month 
of August, without any material obstacle having been expe- 
rienced. This greatly increased facility in building was ascri- 
bed partly to the experience acquired by practice in fonner sea- 
sons, in landing and raising the materials, and partly to the ad- 
jnirablc adaptation of the Bal ance-crane, formerly mentioned, for 
laying the stones in their places upon the building. 

The works were, however, occasionally interrupted, by the 
shipping being dispersed in gales of wind, when they were 
sometimes driven upwards of forty miles from their station. At 
such times the artificers were closely cooped up in their bar- 
rack upon the rock, in a state of painful inactivity, and with 
praipects often very forlorn. A curious, and rather alarming 
effect of the Umnoria, was discovered this summer on the beams 
of the Beacon-house. Thougb the lower parts of the fabric were 
■regularly chari-ed with blazing furze, and coated with thick 
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jxlcfa, lo prevent the attacks of this insect, while the upper parts 
(rare laid over with white-lead paint ; yet these insects had 
made their way under the soles of the several beam!), wlierc 
ibey rested on the rock, and which could not be reached with 
sbeb applications : the beams were found to be hollowed out to 
some extent by the depredators, wliile the exterior fibres of the 
timber, to a considerable thickness, were left quite entire. 

The several departments of this work seem to have been Imd 
out by ttie engineer in a manner wliich gave much promptitude 
and effect to the operaiions, " In particular, Mr David Logan, 
cierk of works at the work-yard at Arbroatli, was held respon- 
sible for providing every thing contained in the requisition of 
the foreman-builder at the Rock ; while Mr Kennctly, engi- 
neer's clerk, was answerable for tin: other parts of the respective 
requisitions from the tender and beacon, and for the dispatch 
given in the loading and sailing of llic vessels. The masters of 
ihe stone-vessels were accordingly directed, on their arrival by 
night or day, to deliver all letters at the ofBce. In the same 
manner, before leaving the Rock, regulations for tlie proper 
conduct of the works there were aLso instituted ; where llie ns- 
astants were also held responsible for the duties of their several 
departrnenta ; Mr Peter Logan, for the execution of the mason- 
ry ; Mr Francis Watt, for the good condition of the Beacon- 
house, Kulways, and machinery ; Captain Wilson for the state 
of the praams and other boats employed in the landing of ma- 
terials, and for the safety of the stones and building-materials in 
transporting them from the ship's hold till tliey were placed 
upon the waggons on the Rock. The steward, Mr John Petcrs,- 
was answerable for making the necessary requisitions for a sut 
ficient stock of provisions, water and fuel : while Captain Tay- 
lor, master of the tender, was to see a proper slock of these ar- 
ticles landed and kept in store upon the Rock. From the 
great hazard with regard to fire, the Reacon-house being com- 
posed wholly of timber, tnere was no small risk from acci- 
dent ; and on this account, one of the most steady of tlie artifi- 
cers was appointed to see that the fire of the cooking-house, and 
the lights in general, were carefully extinguished at stated 
hours.^ 

It deserves also to be remarked, that in the whole course of 
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these extensive operations, not a single stone was lost, or even so 
damaged as lo render it unfit for the building, not wi til standing 
the numerous changes and sliit'iings from hand lo hand, whicli 
each atone underwent before it was finally laid with oiortar. 
In some instances, indeed, blocks of stone were lifle(i from their 
beds by the run of the sea ; but none were carried 
away. 

The fixtures for the door and window-hinges are of a 
I ouliar construction, and seem to be admirably suited to thi 

tuation ; their composition, of tin and copper, is the best 
could be devised. Their form cannot easily be described, 
will be readily understood by examining Plate XIX. of Mr 
Stevenson's work. The weight of a set of these hinges, with 
their Lewis-bat tails and boxes, is no less than 2 cwt. They 
are so applied as to be easily withdrawn and replaced, wil' 
interference with the masonry. 

The trenailing and wedging with oak timber was contini 
to the height of upwards of forty feet, or throughout the solid' 
part of the building. But Mr Stevenson is induced to oon- 
I elude, that trenailing should be resorted lo only under very par- 

ticular circumstances, as the boring of the trenail holes is apt to 
disturb the bond or connection of the last laid course. It is on- 
ly, therefore, where the walls are to be exposed to the heavy 
wash of the sea that tren^ling should be applied. The 
case was constructed like that of the Edystone. 

When the light-house had attained tlie height of the stwitfi 
case, it admitted of full day's work to the artificers ; when ma- 
terials could be landed, they had even, not unfrequenlly, pay 
for six extra hours per day, and were thus in the receipt oS 
about two guineas of wages and premiums per week, while tho 
foremen had double allowance. The whole were kept board-free 
at the rock ; and even the postages of their letters were paid. 
In Plate I. we have given an elevation and section of 
light-house, to which we refer our readers. AVe have alrei 
noticed tho manner of attaching the lower courses of the atooes,' 
which was ^milar to that resorted to at the Edysione, and we shall 
now advert t^ ' ' i n followed for the upper or habitable part. 
At the ston iding from the door to the first fioorj 

the walls an thickness of about seven feet ; thi 
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iluckness gradually diminishes upwards, till, under the cornice 
of the building, it extends only to eighteen inches. The stonea 
of the walls of the several apartments arc connected at the ends 
nith dove-tail joints, insteud of square joggles, as in the holid 
md the stair-case ; while the bed-joints are fairly embedded in- 
to each other by means of a girlh raised upon the one stone 
and sunk into the other. The floors are also constructed in a 
manner which adds much to the bond or luiion of the fabric. 
Instead of being arched, which would have given a tendency 
or [U'essure outwards on the walls, the floors are formed of long 
stones radiating from the centre of the respective apartments, and 
at the same time forming a course of the outward waL of the 
building ; these floor-stones are also joggled sidcwise, and, upon 
ihe whole, form a complete girth at each storey. In this man- 
ner the pressure of the floors upon the walls is rendered per- 
pendicular, while the side-joggles resemble the groove-and- 
feaiher in carpentry. In the stranger's room or library, the 
nx^ takes an arched form, but the curve is cut only upon the 
interior ends of the stones of the cornice, the several courses ol' 
which it is composed being all laid upon level beds. 

Towards the latter end of August the masonry of the light- 
house was completed, and the operations of erecting the light- 
room were commenced. The beacon-house, wliich had hither- 
to been crowded by more than thirty persons during the sum- 
mer, was now more thinly peopled. The Engineer must have 
been glad to take leave of his cabin, after an uninterrupted re- 
sidence of about six weeks upon the rock : 

" In leaving the Hock, the writer kept his eyes fixed upon 
the Xiight-house, which had recently got into the form of a 
bouse, having several tiers or storeys of windows. Nor was ho 
unmindful of bis habitation in the Deacon, now far overtopped 
by the masonry ; where he had spent several weeks in a kind of 
active retirement, making practical expezimont of the fewness of 
the positive wants of man. His cabin measured not more than 
four feet three inches in breadth on the floor ; and thougii, from 
the obUq[ue direction of the beams of the Deacon, it widened to- 
wards the top, yet it did not admit of the full extension of his 
arms when he stood on the floor ; while its length was little more 
than sufficient for suspending a cot-bed during the night, calcu- 
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Uted for being trussed up to the roof tlirough the day, which 
left free room for the admission of occa^oual vbdtants. His 
folding-table was attached with hinges, immediately under the 
small window of the apartment, and his books, barometer, ther- 
mometer, ]x>rtmanteau, and two or three camp-stools, formed 
the bulk of his moveables." 

Although the sua at limes sh{K)k the beacon-hoUsc, jet, be- 
ing of an open construction, the waves rolled along with little 
impediment: and while the artificers were wetted, and even 
driven off the lop of the walls of the light-house, when ^ty- 
four feet in height, the sea did not rise upon the beacon more 
than about twenty-five feet. 

In the course of this mnnlh, the writer notices an incident of 
Eome interest. Among the visitors who came to see the works, 
was the late eminent Mr Smeaton's daughter, Mrs Dixon, 
who being accidentally in Scotland, and hearing of the progress 
of the Bell Rock works, on principles similar to those of the 
Edystone, was desirous of visiting them. Accompanied by Mr 
Stnvenson, she embarked at Leith on board of the stone- lighter, 
which had been named " The Smeaton," in honour of her fa- 
ther. The author adds, that, on stepping on board, " Mrs 
Dixon seemed to be quite overcome with so many concurrent 
drcumstances, tending, in a peculiar manner, to revive and en- 
Kven the memory of her departed father." 

Toward the end of the month of October, the balance-crane 
and bridge of communication were dismantled ; the former was 
no longer necessary, and in place of the latter the rope-ladder 
was again distended ; the Beacon-house being still occupied as 
the place of accommodation for the artificers employed in fitting 
up the lighthouse and reflecting appftratus. When the keepers 
came to take jjossession of the lighthouse in the month of Dt;- 
cember, in their descriptions of the state of the sea upon the 
rock during stormy weather, they represented that the beacon- 
house, though upwards of 50 feet in height, appeared at tiroes 
to be wholly under water; and the. small boat suspended upon 
it during the summer montiis, which had not yet been removed, 
washed '" n its davits, though placed 30 feet above the 
rock. Dv ^se occasions, it was remarked, that the 

Bprays of ^i upon the light-house to the height 
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01*00 less than 104 feet. At lliis early period of the possession 
of ihe light-house, the inmates were panie-struck when they 
Gm fell, n'ith alarm, the tremulous motion of the building, 
■hen those heavy seas struck it in certain directions. 

About the middle of the month of December, the whole ap- 
paratus and stores having been safely landed, and lodged in the 
bouse, the light was advertised {'or exhibition on tlie 1st of Feb- 
ruary 1811. On the afternoon of that day, it was accordingly 
exhibited ; and the floating-light was extinguished as no longer 
necessary. 

To disunguish this light from those formerly established on 
ihe coast, the reflector- frame is made to revolve upon a perpen- 
dicular axis, exhibiting periodic flashes of light of the natural 
appearance, and also light tinged of a red colour, produced by 
interposing shades of red glass; between each appearance of 
light, periodic intervals of darkness occur, when the angular 
point of the frame comes opposite to the eye of the s|Tcclator. 
From these characteristic distmctions, the Bell Kock is now 
steered for witli confidence by lUe mariner in the darkest night, 
iojtesd of b^ng shunned as an object of terror. 

The total mass of matter in this interesting building is esti- 
mated at S083 tons, and the net expence is stated at L. 61,331, 
9s. fid. A detailed account of (he expence is given in the Ap- 
pendix, which, as shewing the prices of labour and provisions, 
will form a valuable document in future times. 

We have now traced this arduous undertaking to its comple- 
tion ; but for many interesting particulars about the light-house 
and its mode of management, we must refer the reader to Mr 
Stevenson's volume, and espcciidly to the concluding chapter. 
During the first winter after the exhibition of the light, every 
opportunity was seized by the attending vessel for landing at 
the rock, and inquiring into the state of the building, its appa- 
ratus and inmates ; and it is satisfactory to find that every thing 
continued in the highest order. The keepers consist of a prin- 
cipal, a principal assistant, and two other lightkeepers, three of 
whom are always at the light-house, while one is on leave ashore 
with his family at Arbroath, Their pay is from 50 to 60 
guineas per annum, according to their rank. They have ra- 
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tionsof prarisinnD while at the light-house; but while ashore 
they find themselves in provi?ions. In their regular turns, each 
keeper is ax weeks at the rock, and a fortnight ashore, tw from 
the one set of spring-tides to the other ; but, during the winter 
months, thrir turns depending upon the state of the weather 
and tides, they are sometimes kept at the rock for a period of 
three months together. It has repeatedly happened that no 
communication could he had with the light-house during two 
months, In such cases, carrier-pigeons, which are taken ott' 
to the rock by the tender, and let fly from the light-house, 
with billets tied round their legs, have been found extremely 
useful. The pigeon-house and breeding-place for these carriers, 
is, of course, at the settlement ashore ; and it has been remarked, 
that the pigeons, when dispatched from the rock, do not fly di- 
rectly to their home, but invariably make for the Red Head, 
the nearest high land, and thence trace their course along th« 
shore. There is always in the light-house an extra stock of 
salted provisions and biscuit, equal to a consumpt of 70 days> 
This Is annually renewed, but has never as yet (1824) been t»- 
quired to be used, the ordinary fresh supplies carried out by the 
tender, when she relieves the keepers, having been found suffi- 
cient for their maintenance. Attention to the necessaries and 
comforts of people so situated, in the service of the public, upon 
a sunken rock, far in the ocean, under circumstances the most 
alarming at times to human feehngs, was to he expected from 
just and enlightenetl policy : And we have the pleasure to say, 
that the Lighthouse Board has spared no pains to render their 
wtuation as comfortable as possible. The interior walls of the 
apartments, not admitting of being plastered, are smoothly polish- 
ed and painted, while the several rooms are neatly and suitably 
furnished. Besides a small library, the keepers have a weekly 
newspaper, and one of the monthly journals, supplied to them ; 
their famihes are meanwhile comfortably lodged at Arbroath, 
and have the accommodation of a piece of garden-ground, and 
a pew in the parish church. Every third year the light-keepers 
are furnishf^ '"■''i a suit of uniform clothes. 

Since t of the lighthouse, the beacon-house hsj 

be€n rem. irt of the iron railways, leaving odIjf 

such trad he Rock as were thought necessary for 
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landing the stores, and coioniunicating with the light-house, 
lostesd of a rope-ladder, the communication between the rock 
and the entrance-door, a height of about 30 feet, is now formed 
hy a brazen stmr, which answers also for part of a ihunder-rad, 
and facilitates the raising of the siorM, by a peculiar sort of 
crane adapted to this purpose. Tlie loitiinaie position of the 
entrance-door rendering it seldom ncccssflry to shut ii in sum- 
mer, an inner door of brass has been hung, which \t found to be 
a great conveniency to the inmates. During storms, when their 
double doors, double windows, and storm-shutters are closed, 
(he light-keepers mention, that they occasionally feel a Ircmour 
in the building, from the shocks of the sea, but that all is quiet 
vithin, and they hear nothing of the dashing and roaring ncnae 
of tbe s«a. 

We may remark, that the plates which accompany Mr Ste- 
yeaearCs work, extending to twenly-three in number, are exe- 
cuted in a very masterly style, and contain numerous diagrams 
illusDative of the structure of the building, together with seve- 
ral maps of the coast. The frootispiece, engraved by Horft. 
burgh from a drawing by Turner, reprcsenling the lighthouse 
during a storm from the NE., lias been altogether got up in a 
manner highly creditable ; nor can we omit praising a vignette, 
shewing the effect of the lighthouse when approached under 
night, from a sketch by Miss Stevenson, The most general map 
is constructed rather upon a new plan, having numerous sec- 
tions, which, at one view, shew the relative depths of the Ger- 
man Ocean at various places. The building itself hag justly be- 
come an object of curiosity to distinguished foreigners, and to 
all who feel interested, either as amateurs or professionally, in 
the mechanical arts, The eminent French engineer Dupin, who 
had visited the Bell Rock in 1S17, occupies a considerable por- 
tion of his last volume (1824) on the Public Works of England 
in describing this Lighthouse. An album is kept at the light- 
house, and it already includes the names of many celebrated 
individuals. 

In the Appendix is given a design for a light-house on the 
Wolfe Rock, situate off the LandVEnd of England, where, wc 
believe, the erection of a lighthouse has been deemed nearly 
impracticable- This design we cannot help considering vaiu- 
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able, as the result of the ample experience, both practical 
scientific, of Mr Stevenson, on the subject of marine buildii 






In the preceding account, we have notice<i some points 
which the Edystone and the Bell Rock Lighthouses closely 
semble each other, and also some things in which thej mate- 
rially differ. As wc have )>een at some pains in tracing these, 
it may not be uninteresting to our readers to have tliem brought 
into a condensed view. i 

At flood-tide, the top of the Edystone rock is barely coverefl 
by the rise of the water, while the site of the Bell Rock Light>^ 
house is nearly on a level with low-water mark. Our Scottish 
fabric contains more than double the cubical contents of the 
masonry of the Edystone, the first entire course of which mea- 
sures only 26 feel in diameter, while that of the Bell Rock ex- 
tends to 42 feet. This disparity of circumstances and dimeo- 
nons necessarily rendered a different system of landing mate- 
rials upon the Bell Rock nect'ssary, and the use of an apparatus 
for building, which, in many respects, was entirtly new. We al- 
lude to the balance-crane and moveable Iwam^rane employed 
I in place of the sheer-poles used by Mr Smeaton. It is, Iiow- 
I crer, menlioned by Mr Stevenson, with proper feelings of respect 
I for the high merits of Mr Smeaton, that tlie Edystone Rock 
. bdng of no greater extent than was necessary for the foundation 
I of the building, the difficultiesof the work were thereby increased 
to such a degree, that he is induced to conclude that the lower 
I courses of the Bell Rock were, perhaps, upon the whole, not 
I Ittended with greater hazard and difficulty than those of the 
£dystone. The larger dimensions of the Bell Rock, gave great- 
er facilities for the establishment of a more efficient working ap- 
paratus. The introduction of praam-boats, and a landing-ntas- 
ter's crew, for bringing the materials to the hands of the build- 
s ; and the general application of machinery, varying ia its 
construction and use, according to the position and circumstances 
of the work, will perhaps be the means of enabling the prao. 
Ucal engineer, at some future period, to extend his operaUons 
to far morr situations than have hitherto been contem- 

plated. — T >Ie of dovetailing and connecting the 

stones of I have been observed in both build- 
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ings ; but, in the upper or habitable parts of tlie the Bell Rock 
Lighthouse, a new mode of attachment has been adopted. 
This we have already alluded 10 ; but shall here more fully ex- 
plain. In the outward walls, as will be seen from the eection 
given by us in Plate I., the courses of the void arc all indented 
perpendicularly into each other by beltti, or zones, as Mr Ste- 
venson terms them. This mode of binding the work, consists in 
previously forming a belt or member upon the upper bed of 
each stiine, which belt is received into a corrcBponding groove 
cut into the under bed of the stone lo be next laid. In the 
Edyslone, the end-joints of the stones of the void are secured 
bj detached joggle-picces, which ore slipped into them ; instead 
of which, the end-joggles at the Bell llock are cut into dovetails 
upoQ the stones ihcmBelves, excepting at Uie flours, where sepa- 
rate dovetail pieces are employed. — The principles upon which 
the floors of the two buildings are constructed, are essentially 
different. At the Edystone the floors form so many domes, the 
uch-stones of which are built in concentric rings in the usual 
manner, and have a tendency or pressure outwards upon the 
vails. To counteract this pressure two strong iron chains are 
imbedded in the courses, immediately below and above the 
floors. At the Beil Hock, the floors arc sO constructed, that 
the pressure upon the outward walk is perpendicular; and 
they are so connected as respectively to form girths or bind- 
ing-frames to the building at each storey. The floor-stcHies are 
like those of the Edystone, in so far as they are dovetailed into 
ihe centre stone, but they are of a sufficient length to form at the 
same time part of the Hoor and outward walls. As a further secu- 
rity, tiiey are otherwise joggled edge-ways, and may thus be 
conceived to form an entire stone, as will be partly understood 
from Plate I.— In all the minor details, the Bell Rock 
works have of course benefited by the more recent improvi 
ments of the Lighthouse Department. The construction of 
th^ light-room itself, tlie reflect) ng-apparat us, and alarm-bells 
for sounding in foggy weather, are all the most perfect of their 
kind. We learn also from Mr Stevenson, who has lately offi- 
<ually visited the Tour de Corduan, at the entrance of the Ga- 
ronne, that M. Fresnel, one of the engineers connected with the 
department of Chanssks ct Ponis, under which the lighthouses 
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p£ if ranee are pUoed, has deviBed and ooDstructed, upon the 
most Bcieotific principles, an apparatus with lenticular lensa, 
which, from a lamp with four concentric wicks, transmits a most 
powerful light ; and that this ^paratus is likely to be adopted 
a^ a permanent improvement on the coast of FrAnce^ On this 
subject, it is not a little curious to remark, that, not many yean 
ttnce, when the Edystone Lighthouse came into the handa of the 
7rinity Board, the light had, till that period, been prodqced 
from two do^en of tallow candle^^ unaided by reflectors. 

Since this article went to press, we have seen the Report to 
the IfutHute of France on Mr Stevenson's wcnrk by M. Navier, 
:an engineer of great promise, who is now constructing an exten- 
sive chain^bridge over the Seine at Paris. This report is difr. 
criminative, but, at the same time, highly laudatory to our 
countryman. The general character of the work is thus sam^ 
med up : *^ L'ouvrage de M. Stevenson oe laisse rien ii d^sirer 
siir rhistoire et la description de oet important edifice. Get 
j^crit dont etre plac^ au premier rang, parmi les livres udlts pur 
bli& par les ingenieurs, p(nir transmettre k leurs suecessears la 
connussance de proc^des quails ont employ^.^ 
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Abt. IV.— On the Principles and Practice of Warming and 
Ventilating Buildings. By Thomas Tredgolb, Civil En- 
gineer, and Honorary Member of the Institution of Civil 
Engineers. > 

XN winter we require artificial heat, and during a short part 
of summer we seek for coolness, but at all times we need pure 
and wholesome air. These, however, are comforts which are 
not always to be commanded, and particulariy where we desire 
to join economy with healthiness and comfort. The principles 
concerned in the movement of invisible elastic fluids are seldom 
understood ^*' tfiose who engage in the management of ventila- 
tion; am' more recondite subject of heat, we too 
often fio' ibsurd opinions are entertained. On 
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other hand, persons rarely take the trouble to think for 
[iemselves; and, most iikely, because very little pains have been 
Itkm to reduce the subject to principles, or to render it acces< 
able tio those who would wish to be acquainted with it; pnd 
wore especially those who would wish to be able to diBtiuguish 
quackery from science. 

The object of this paper is to ^ve a concise view of the priu- 
eipies of the art of managing heat, as far as regards warming 
buildings, showing the various modes of applying it; but pre- 
ceded by those of the still more important subject, ventilation. 

Of VentilatUig BuiUiiiiga, 
I do not know of any thing more grateful to the senses, or 
more essential to health, than pure and wholesome air ; nor any 
subject on which less care and less science has been bestowed. 
It seems an anomaly that can be explained only by the power- 
ftil influence of hatnt, which leads ut in the steps of our fore, 
fathers, while in other arts changes have l)een made which ren- 
der it necessary to improve the ventilation of our dwellings. 
For in their " large mansions the wind was suffered to blow 
freely through them, and a current of air to circulate througii 
the wide space between the pannelled wainscot and the wall." 

It roust be habit also that renders the constant attendance at 
the bench or the bar supportable in the noxious atmosphere and 
elevated temperature of a court of justice. It must he habit 
which makes the offensive effluvia of an hospital be disregarded 
by medical men, — for surely these are not necessary evils; but 
before I visited hospitals, courts, manufactories, and poor-houses, 
for the express purpose of seeing how they were ventilated, I 
had no idea of the magnitude of these evils. All places are not 
equally ill-ventilated, for there are some where it is much more 
effectively done than in others ; and in a few cases I have ob- 
served that ctcanhness has in some degree compensated for the 
want of fresh air. 

We owe much to the labours of Dr Hales on this interesting 
sut^ect; but most, if not all, of those who have attended to it 
ance he wrote, have coniined their attention to improving the 
means 6l admitting that quantity of air which Dr Hales had 
^own was iiijiired by respiration. If such a chimge would have 
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preserved the mass of air in a room in a stale of purity, the 
prime object of ventilation would haie been aceomplished ; but 
it is an obvious truth, that, unless we extract all the air which is 
injured, it must accumulate; for, in consequence of the tendency 
of gaseous bodiee to mix, when suffered to remain long id con- 
tact, the air given off' from the lungs must mix with, and so far 
deteriorate all, the air in the room. Now, the mere change of a 
portion of this mixture for an equal portion uf fresh air, wUt> 
only improve the air of the room, by the removal of as much of 
the whole quantity oi' injured air, as is expressed by the fracticHik 
of which the numerator is the air extracted, and the denomina* 
tor the bulk of air in the room. Therefore, either a very great 
proportion of air must be removed by ventilation, or, we must 
endeavour to find the means of removing thai which is unfit for 
supporting life, as soon as it is generated. 

In practice it is always inconvenient to introduce fresh air ifi 
large quantities; it is expensive in winter, and fills every thing 
with dust in summer ; and, in this variable climate, the process 
becomes quite unmanageable in spring and autumn Hence -mb 
are compelled lo seek for the means of removing the noxious Mf 
before it has had time to mix with the air of the room ; and w» 
are not a little encouraged in the research, by observing that 
our Creator has provided for the removal of the air we ^ect 
from the lungs in such a manner that we cannot inspire it agaia 
in a free atmosphere. The air in respiration loses its oxygen, 
and this loss is replaced by about an equal bulk of carbonic acid 
gas, which is heavier than osygen in the ratio of 1 : .725; but: 
the air expelled from the lungs is given out at a temperature rf' 
about 90°, and is nearly, if not quite, saturated with the quaiw 

|,t)ty of vapour due to that temperature, which vapour and azote 
lure both lighter than common air. Consequently the niixtuie 
1^' azote, carbonic acid gas, and vapour ejected from the lunga,i 
^ specifically lighter than common air, and ascends with con- 
Biderable velocity ; the remarkable pause, which occurs imme- 
diately after an expiration, gives time for its ascent, and for a 
fresh supply of air to approach for the succeeding inspiration. 
It may be remarked, that the ejected air gradually diffuses 
^_ itself among lises through, which renders it oecessary m 
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which is expired ; but it will be evident, that, if the whole mass 
of air be ascending with a alow cuirent, and there he apertures 
for its escape at the lop of the rooni, the difluslon will be less 
ihsQ in stiil air, and much less than it would be, if the aBC«nt 
were interrupted by descending streams of cold air. While the 
ridated air retains its heat, it may easily be shown that it will 
be lighter than common air, and consequently will ascend with 
greater velocity, and go off by the apertures ; hut if it be re- 
tarded, so as lo become of equal temperature with the common 
air, it will descend, become difi'used, and deteriorate the rest of 
the air in the room. 

It will be evident, then, that ventilation should be continual, 
during the time a room is in use; that the heated air should be 
given out at the highest parts of the room, and the cooler fresh 
mr should enter at the lower parts. That, previous to a room 
being used, it should be ventilated freely ; and also, immediate- 
ly alter it has been used, in order that any effluvia, which has 
collected through imperfect action of the ventilating process, 
may be removed. In warm weather, the latter change would 
be assisted, by washing, or sprinkling with water. 

But it is too common to let a room acquire an oppressive tem- 
perature before ventilation is given ; to provide no places for 
supplying cold air, except what chance furnishes; or if it be 
supplied at all, it is at the upper part of the room, so as to in- 
terrupt the ventilation, instead of amending it. 

It will sometimes happen, that, through want of attention to 
ventilation, the air will arrive at that state of density, which ren- 
ders it in equilibrium with the external air, though of a higher 
temperature. In such a case, opening windows, or ventilators, 
produces no effect in still weather; and it becomes necessary to 
resort, either to mechanical power, or heat, to change the air. 
In hospital", and buildings of a like description, it is therefore 
desirable to provide such means of ensuring a regular change 
of mr. 

Whatever abstracts from the air the carbonic acid gas, which 
has accumulated by respiration, or otherwise, renders it more 
fit to sustain life, but I do not imagine the simple increase of 
carbonic acid gas to be the cause of air being unhealthy ; it seems 
more likely to be owing to the avidity with which carbon uniteG 



P4B Mr Tivdgold tw* thu Principles and Practicf 

>rith nearly every species of effluvia, and bears it to that part of 
the human frame whith is most susceptible of inj ury. Not only 
the gas from the lungs, but also the whole portion of carbonic 
acid which the air contains, is soon charged wiiii deleterious 
matter, when ventilation is not properly attended to ; and the 
effluvia must «ther be neutralised by the agency of a votatils' 
add, which possesses a greater affinity for it, or the carbonic 
add must be removed. 

In coni^dering the prindples of ventilation, tt must be ob. ' 
vious, that it is much more necessary in some places than ia 
others ; in isolated, houses it may be neglected with impunity, 
but, in the confined streets of extensive towns, it must not be 
left to chance. Even in planning toii-ns, the importance of 
thorough scope for the winds to follow the valleys, should be, 
i-egarded, that the heavy impure lur may be driven away.. 
When a narrow street crosses a valley, without bdng crossed 
by another street, at the lowest part, it becomes very difficult 
to keep it in a proper slate. But, in many cases, we meet with. 
atreets on level grounti, planned as if it were to render it im- 
possible for a current of air to follow them ; and from the very 
drcumstauce of their not being pervious to the fresh air, they 
Ijeoome the resort of the wretehed, with a tenfdd increase of 
filth and misery. By forming the New Street in London, much 
good has been done ; and one cannot well let tliis opportunity 
pass, without expressing a wish, that other openings may be ef- 
I'ected, planned witli a more direct view to the health and con- 
venience of the metropolis, unencumbered by massive colonades. 
The giant members of the Doric column were never designed 
for a screen to a toy shop. 

The usual construction of prisons renders them similar to 
the interrupted and confined streets of towns, but the improve- 
ment of raising the cells above the ground storey must be very 
beneficial ; and the extensive area, inclosed by the walls, and th» 
isolated buildings of some of the best prisons, must render them> 
very healthy, when a proper attention to cleanliness is observed. 
An elevated site is clearly the best for any building which is to 
be inclosed by high walls ; there should be as few internal divi- 
Monfi of the ar ''')« ; and long rectangular yards, with 

open ruling al better adapted for ventilation and 
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exercise, than the polygonal figures of many of our new prisons, 
and, perhaps, quite as favourable for other objects. Where a pri- 
son is in a low and unhealthy situation, it would be desirable to 
adapt a machine for changing the air uf the prison to the trcad- 
wbeel to work, when there was a deBciency of more profitable 
employment for the power. This would surely be better than 
either working vanes against the wind for no purpose, or work- 
iog against the fHction of" a brake-wheel. 

The atmosphere of London is truly a ]jroblemalical subject ; 
but it is important that it should be studied. It contains up- 
ivards of a million of human beings, each of wliicJi consumes 83 
cubic inches of oxygen per minute, and ejects an equal bulk of 
carbonic acid gas in the same linic ; there is also an immense 
number of animals, all tending lo vitiate the atmosphere. The 
greater part of tiic carbon of nearly two million chaldrons of 
coals is also converted into carbonic acid gas in one year, at the 
expence of an equal bullf of oxygen. Hut [he evolution of so 
much carbonic acid gas, immense as it is, almost always takes 
plsce at a temperature, and under circumstances, very favour- 
able for its diffusion in the atmosphere ; while the power of car- 
bon to flbsorb animal effluvia, very probably renders it an im- 
portant agent in improving the quality of the air of the metro- 
polis. We must, however, regret, that the ascending currents 
of ^moke are almost always charged with considerable quantities 
of soot; and that of the ingenious methods which have been 
tried to remedy this inconvenience, very few have been, in any 
material degree, successful. There are two principles which 
may be resorted to ; the one consists in causing the soot to pre- 
cipitate from the smoke before it ascends, or during its ascent 
up the chimney ; the other consists in providing the means to 
consume the soot ; and whichever of these principles be acted 
upon, the draught of the chimney will be impaired. Hence, for 
all operations which require a strong fire, there must either be 
a very high chimney, or tlie noiglibourhood must be annoyed 
by smoke. A well managed fire will afford very little sooty 
smoke when it is properly constructed ; but how difficult it is to 
get a fire well managed; and, therefore, while every exertion 
to reduce the quantity of sooty smoke should be encouraged, 
we can scarcely expect more than a slight amelioration of the 
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il. But, while the more extended benefit of open streets, and 

le free access of currents of fresh air, must be left to the care 

of public bodies, it is in the power of individuals to increase and 

improve the ventilation of their own dwellings- 

I have already noticed, that the air which is given out in res- 
piration is lighter than common air of the same temperature; 
and that, being of a greater temperature than common air, it 
ascends as soon as it is expelled from the lungs : hence its pro. 
per outlet is at the upper part of a room ; but, in some cases, 
the same opening will give admission to a stream of cold 
unless it be of a peculiar construction. To avoid this defect, 
there should be a free supply of fresh air to the lower part of 
the room, and the openings contrived so that their action shall 
not be interrupted by winds. It will be found an advantage to 
let the ascending air flow into the space between the celling and 
Toof We will suppose a case where the vitiated air passes im- 
mediately through the ceiling into the space in the roof, as shewn 
in Fig. 3. Plate II,, where its course is indicated by the dotted 
lines, the apertures through which it ascends being concealed 
by ornamental plates, AA, placed at a little distance below them. 
If cold air be forced in at the top or otherwise, it will occupy 
the lower part of the apace, as at BBB, and cannot make its 
way into the tubes DD, unless it be in greater quantity than 
fills the space above the level of the tops of these tubes. The 
top C should not be longer than is required for the intended 
purpose, and the greater height it has the better, but it should 
not, in any case, be higher than the chimneys o^ the building, 
as it may cause them to smoke. Where a room is required 
be ventilated, and is not next the roof, the air-tube should be 
got by the most favourable direction into the space in the rocJ. 
In all cases the apertures should be provided with registers that 
can be opened or closed at pleasure. The most simple is con- 
structed iti the same manner as the throttle valve of a steam en- 
gine. It consists of a plate A, fixed on an axis in some part of 
the air-tube, and is represented in Fig. 1. It should not be 
made to move too easily, in order that it may stand at any open- 
ing at which it i" "■> 

The apert *Jng fresh air ought to be abundant^ 

large, and i ^-gause, that rapid currents may 
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be avoided. The modern mode of finishing rooms is not well 
adapted for admitting fresh tar, as it seems to have been a direct 
object of research to exclude it. But it is only necessary to pro- 
vide the means of warming fresh air before il enters, during the 
winter season, and then the motive for excluding air is done 
away, and the same channel may supply il in summer, when it 
becomes as agreeable as it is necessary. 

When workmen were less skilful, our apartments had a plen- 
liful supply of air, and the want of ventilation was never felt; 
bul now that walls ore rendered impervious to the air by pla»- 
tering, and 6oors are made double, and doors and windows are 
filled with scrupulous a<«uracy, the consequent decrease of the 
fresh air admitted, renders it necessary to attend to ventilation, 
uliich formerly there was very little reason to provide for. Yet, 
il must be admitted, that, with a system of ventilation which we 
(an regulate, in respect to quantity, at pleasure, rooms must be 
more comfortable than when the wind entered on every side, 
and could not lie excluded. When one improvement is effect- 
ed many others become evidently desirable ; it is thus that art 
has made such rapid strides of late yeara ; bul the improvement 
In the construction of buildings has been slow, compared with 
that in some other arts, and the efltct of close rooms on health 
has not been so soon nor so distinctly perceived, as one would 
have expected. The comfort of a warm room is sought for 
much more than that of a pure and healthy atmosphere. 

It has been shewn, that there ought not to be less than four 
cubic feet of air removed per minute by ventilation for each in- 
dividual in a room • ; and in ihe same work the following rule is 
given for the area of the ventilators throngli which the heated air 
is to ascend. Let N be the number of people the room is intend- 
ed to contain, h the height from the floor of the room to the top 
of the ventilator tube in feet, T the temperature of the internal 
air, and t the temperature of the external air; then. 



=~kt ' , .... — i — the area of the. ventilator in feet. 
75 V A ( L — t) 

It will be obvious, that the largest ventilation is required 
■ Principle of Wamiiog and VtEntilating Buildings, p. J3. Lond. 18*4- 
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when there is only a small difference between the temperalurof' 
of the external antl iniernol air. When the difference does uol* 
exceed JO", and the internal air is at tW", then, • 

' '_ — the area of the ventilator in feet or — — = area withr 
■J It -J It 

Biifficient accuracy. 

There will be much advantage in dividing this area, so that 
the air may rise through several outlets instead of one ; and,, 
consequently, operate more uniformly in ventilating the roomn 
When the cold air enters, the ajiertures should be not less than, 
double the area of the outlets for hot air. 

The same rule applies to the ventilation of churches, courts. 
of justice, and the like ; and it is exceedingly simple and easy oC 
application. 

It is not difficult to cause the ventilators to open or close iii^ 
proportion to the temperature of the room. The difference Iwr, 

Itween the expansion of iron and zinc rods might be made the. 
means of (»pening the registers, whenever the temperature rose- 
idtove the intended degree. The same thing may be done by 
^pansion of mercury ; and, perhaps, still easier by the expaii- 
IKHi of air. Attendants seldom think it necessary to open ven- 
)^tors till the heat has hecorae oppressive; the influx of cold 
wr is then dangerous ; and, therefore, it is desirable that ventila^ 
tion should be self-acting. They should liegin to open as soon 
M the temperature exceeds 54° of Fahrenheit, and be quite 
(^n at 70". 
In cases where the ventilation is likely to be interrupted by 
winds, it may be much assisted by placing a lamp in the upper 
tube, the heat of which will serve to maintain an ascending cur- 
rent; but it will in most cases be quite sufficient to depend on the 
heat generated by the individuals in the room ; which must, at 
least, be sufKcienl to raise the temperature of four cubic feet of 
mr 10" in a minute for each individual *. The advantage to 
^^— be derived from using a lamp, consists in establishing a current 
^^K at first, and, by that means, preventing the cnol walls from con- 

I 
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densiiig the vapour when many people assemble in a room ihat 
has not for some time been used. 

(To be condutlcd in nart Number^} 



Art. \.— Oii certain Anttdiluvian PUmla smceptible of being 
illuslraled by viimis of species noiv living wil/iin the Tropica. 
By Dr C. r. P. Dk Martius. Read at a Meeting of the 
Jloyal Botanical Society of liatisbon. 

i O acquire a dislinct conception of the various changes wliicS 
our terraqueous globe has luidcrgone ; lo discover the manner 
in which the different strata have been superimposed upon the 
intemal diicIgus of the earth, as well as their relative position ; 
to contemplate the first origin of living beings, and determine 
the point from whence they liave proceeded to overspread the 
whole surface of our planet, are justly considered as among xhS 
moat elevated pursuits, and the most becoming in which men 
can engage. For thus deriving knowledge fiom those primeval 
and silent monuments, we transform ourselves into spectators 
of ages unseen by mortal eyes, and discover the first principles 
on which to found our reasonings with regard to the origin, 
evolution, and increase of our race-. 

There is but little, indeed, regarding the first history of our 
planet, and that little very doubtful, that we can avail ourselves 
of, in contemplating the various conditions of inorganic bodies 
in former times, and hence we form a very difficult and uncer- 
tain judgment concerning the primitive mass of the earth and 
its chaotic changes. For, so far is it from being the case, that 
the light which has been thrown upon geology by the wonder- 
ful discoveries daily made in chemistry and natural philosophy, 
has dispelled the whole of the darkness in which it has been in- 
volved, with respect to the evolutions of the primordial ele- 
ments, that, rather while it illustrates some things, it is pcr- 

" A copy of lliii Jlemoii "M obiiginglj' communicaled for >hn Journal hj- ihc 
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I [letually bringiug out others wliich are doubtful, and the r 

n proportion as we direct our attention to the more remoUi; 
I petiods of our planet, which have been occupied in ilie forma- 
tion and arrangement of the mere inorganic stamina of things. 
But, inasmuch as we find the first elements of organic life dta> 
I teminated through this inanimate reign o( the ancient world,t 
f bound in the fetters of eternal sleep, the investigation becomes^ 
f more easy: We are already acquainted with the determinate^ 
f fimits of different periods, the recession of the ocean from tfaff 
r. summits of the mountains, the limits of the lakes and & 

lave a more extended and preciEc perception of the laws which' 
liuiture has followed, both in destroying the more ancient part^ 
in renovating them after being much destroyed ; and froDI 
I ^nce directing our minds toward higher objects of investigi 
I tion, wc can form a judgment of the primitive nature of plantt 
I Wid animals, their original place, their mode of life, and th^ 
t manner in which they have been propagated over the ternl- 
■ queous globe. 

The present oge is highly distinguished for the investigational 
Bade in regard to these subjects : in France, the illustriour 
I Cuvier and Favjas de St Fond, and in Germany, Blumenbac^, 
I Count Sternberg, and Baron de Schlotheim, have observed the 
[ monuments of organic beings with the greatest attention, am 
by reducing them with wonderful sagacity to still exiatinj 
I genera of animals and plants, have nobly restored to the scieno 
1 its true dignity, which it had formerly lost, since, althou^ 
I far from being neglected, it had fallen into the hands of mei 
I more prone to contemplate the wonderful, than anxious to ao 
I quire materials for explaining the formation of the earth, anc 
I who represented those precious monuments as sportings of na 
I ture, and, as it were, the illicit progeny of the parent of things, 

They have shewn that the vegetable remans of the ani 
I'luvian world belong to very different genera, some of which 
Ealrcady well known to us; while others, on the contrary, hai 
T eluded the research of so many observers occupied in invest 
I gating them, and in attempting to refer them to forms still i 
I existence. V . recognise the type of others in plantf. 

( which inhabi s, where they lie overwhelmed, the 
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vast ruin of primeval times; others are found in comiuies 
very remote from their original one, or from those in wliich 
similar plants now grow, thus shewing that the heat has been 
much grealer in former times. For tliis reason, I directed my 
sttention, on a journey made by me through Braiil, toward the 
iovesiigation of those forms of plants, which miglit be consider- 
ed as prototypes of the antediluvian vegetables discovered in 
our own countries ; nor have my efforts l>ecn altogether without 
Kuccess, as some things occurred to me capable of throwing 
light upon the nature of antediluvian plants, and which I now 
proceed to announue. 

The tree^nts, which conaiitute so beautiful a feature of the 
tropical regions, exhibit several characters by which they may 
be compared with the ancient plants ; but as they have been 
seen but by few botanists, and their structure is consequently 
»ery little known, they can scarcely afford us much assistance in 
our eSbrts U> discover the nature of the vegetables dug up from 
OUT coal-mineB. Indeed, when I saw the first specimens of 
Ptiit/podium corcovadcnsc, so remarkable for the tesselated sur- 
face of its caudcx, 1 was not only struck by the novelty of the 
circumstance, but immediately called to mind the figures of 
certmn petrified forms described by Sternberg, under the name 
of Lepidodendron i on comparing which, after I had returned, 
with the stems of eight arlmn^scent species collected upon my 
journey, I found them connected by so intimate an affinity, that 
I could entertain no doubts of their generic identity ; and I trust 
I shall be able to shew that their characters are in perfect accor^ 
dance. 

The caudex or stem of arborescent ferns is fixed into the 
earth by roots, which are small in proportion to the size of the 
plant, short, and branched : it is straight, scarcely ever ilexuose, 
unless in the weaker species, ri^ng, somewhat attenuated up- 
wards, from the base, which is of^en invested with long sub- 
ample fibres running down upon the root, to a height varying 
from 6 to ^ feet, sliaded by terminal fronds, perpetually shopu 
ing up from the apex of the stem by a sort of renovation, the 
former fronds decaying, and giving place to a more beautiful 
covering : The fronds arise from the stem in spiral order, some- 
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times densely, at other times sparsely diffused over it, and ail 
' culatcd by aii elliptical or rliombiform base, and fall off at tl 
end of two or three years, leaving ckairicea of varioiw foia 
upon the surface of the stem •. 

In their mode of growth, therefore, the tree-fems are va 
limilar to palms, the evergreen stem of which throws- off t 
fronds which are inserted into the bark, in the space of alx 
three years, and is then marked with transverse rings, from tlH 
, insertion of the base of the petiols ; they differ, however, I 
' palms, in this respect, that, as the base of the petiols is not a 
plexicaul, the fronds, on falling, do not leave annular cica 
but of various forms, according to the base of the stipes, 
.more robust the stipe of the frond, the deeper it is inserted ii 

• the stem, and the more marked the cicatrix which it leaves. yf4 
see some species, such, for e\amp\e, as Potffpodium corco'St- 

' dense, whose rhombiform and deeply impressed cicatrices a 
' so approximated as to occupy almost the whole surface of t 
' bark ; others again, and those of very frequent occurrence, 1 

a portion of the bark between the petiolar cicatrices free, j 
^ exhibiting areas of various forms. This part of the surface il 
' covered with pakce, which in some are more densely, in otheB 

more sparsely arranged, erect, arid, commonly lanceolate, a 

• oblong, entire at the mar^n, or variously fringed, investing tbi 
'■.stems, especially when young, with a singular rough covering 

and at length gradually falling off", or becoming obliterated. 
These paleaceous appendages derive their origin from the e^ 
- dermis of the caudex, which is either smooth, or elevated into-. 
warts, tubercles or wrinkles ; and as they are, for the most par^ 
arranged in a very dense body, in young plants, or those whicbr 
have suffered little from external injury, they usualVy conceJili 
. entirely the singular, and, in so far as I know, hitherto und^ 
-■■cribed structure peculiar to all the stems of ferns. This pecB'v 
Jiarity consists id the bark's being excavated by scrobiculi, eithtf 
t~. elliptical or oblong, from one to two lines in depth, and froBl 



•' These dcatrlcea have been called Laubantatce bj the celebrated JVe» Van 4* 
[iMiiieeJt:, in hia ex' " 'tidbuch der Botanik, 1. p. 313., but they I 
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two to Ahiv long, which arc disposed in a detcmiinalc order, 
differing iii different species, and, as lias been obsencd, only 
ame into view after the palcce have disappeared. These diver- 
ticula are filled with a very fine ferruginous powder, appearing 
und^ the microscope to consist of oblong or subangulor semi- 
iransparent or opakc bodies, covered with very slender hairs, 
and sticking together, and if I be not egrc^;!ously mistaken, are 
in some way subservient to the function of frue til! cation- But, 
as I intend to treat io another place on this subject, as well as 
the internal structure of ferns, I need not prosecute it farther at 
present, what refers to the external characters being sufhcient 
foe our object. I shall only add, that the petiolar cicatrices 
shew various semicircles near the margin, and in the disk, which 
are the mdimcnts of fasciculi of vessels passing from the stem 
into the stipes, remaining under the form of warts and tubercles, 
after the petioles have been disengaged from their adhemon. 

After premising this much regarding the stems of ferns, the 
characters by which the arborescent fdkUes arc to be described, 
are easily laid hold of, and may be applied to the specimens 
wbicb occasionally come in our way, provided due attention be 
p^d to the vanous modes in which they may present themselves, 
whether the specimens be actual petrifactions or casts. For it 
ie pn^ierly observed by the celebrated Rhode *, that the ante- 
diluvian plants of our coal-mines occur in four different condi- 
tions, and these of the greatest importance for distinguishing the 
genera : some consist of vegetables converted into carbonaceous 
clay ( Kohleiischlefer or Schicferthon), and still invested with 
their bark, reduced to the state of charcoal ; — others exhibit 
impresrions of the same plant, with the surface entire, upon 
clay, slate, or sandstone; — others are decorticated vegetables 
themselves ; — and, lastly, others are impressions of these decor- 
ticated plants. Before coming to any conclusion, therefore, 
with regard to a petrified fern, in order to determine to what 
sort of cast or petrifaction the specimen under examination is to 
be referred, it is necessary for this purpose that the characters 
which we derive from the entire sjjccimen only, and not from 
its impresaon, be properly understood, and duly applied. 
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, An ArboregcejU Filkite is distinguished by the fcJlowingr 
Wirlts: 

An arborescent stem, without ramifications, or knots, straight^ 
of nearly equal diameter, marked all over with areola (caused 
■fcy the insertion of the stipes), arranged in a spiral manner froob 
the base upwards, and mit diminishing in size. Rhontbirorra or 
dblong areola, plane or concave, sometimes variously impressed 
Qt tuberculated with rows or lines of tubercles (being the rudi- 
ments of the cicatrices of the spiral-vessels). Discrete Bubreti- 
Ciliated spaces or interstices between the areoise. Pinnate or 
eotnpound^mu/s. 

' This genus comprehends various species of Lepidodewdronr 
described by the illuetrious Count Sternberg ; those, namely^ 
Vi4iich are destitute of true scales, for areola are not scales, bub 
Beatrices engraved in the stem, nor can they be separated from 
each other but by art, and on this account are only divided. 
tcom the internal part of the plant, in being ordinarily converted 
into charcoaJ, while the latter is changed into stone. It is ne- 
•essary, therefore, to distinguish between areolated- plants and 
ibofle wluch are scaly, which may easily be done, by kee[Hi]g in 
piind, besides other marks, that scales are imbricated upon eadr 
Other upwards. 

The ^)eeies of this family with which I am acquainted, arft 
^e following : 

1. FUicites tptadrangulatus. 

With regularly rhombiform areolce, deeply impressed sttbr 
base, the thin interstitial spaces similar. 

PdmacUes quadrangulatua. Schlotheim, die Petr^buie%> 
kunde, mifihremjetsigen Standpuncte, p. 395. n. 7-p].18j 
fig. 1. 

Of the older coal formation, from the eoal mines of OpperodOi 
in the dukedom of Anhalt, and of Mamebach, in the duke* 
, dom of Gothe. Scloth, 

It corresponds with the stem of Palypodkirn corcovadenMf 
figured by Nan, pi. 3. 

'^ilicifes tesselaius. 
"" With rl V, having acute angles, the upper 
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^ht sides somewhat longer, marked helow the middle 
low linear cicatrix ; the interstices thin. 



'ith 



'From the quarries in the older coal formation at St Itnbert, 

in the Rhine Provinces of Bavaria. I haveseen an impression 

in slate-clay in the Museum of the University of Munich, 

3. Filidtes r'lmosus. 

-With attenuato-rhombifurm or fusiform areolae, having the 

btoal angles rounded, with two rhombiform cicatrices in the 

fflifldle; the interstices longitudinally reticuJato-rimose. 

Hepidodendron rimosum, Slernbei^. Flora der Vorwelt, i. p. 

81. PI. 10. fig. 1. 
Many species of arborescent ferns, as we have already ob- 
served, are invested with fibres over nearly the whole sur- 
face, but especially the lower parts toward the root. The 
present species is of this tind. 
Fron the quarries at Radnim, in Bohemia. Sternb, 

4- Filicites inchus. 
With rhombiform areola;, attenuated at either end, having 
the lateral angles rounded, marked in the middle with a rbombi- 
form cicatrix ; the interstices narrow. 
Palmacites incisus, Schloth. p. tigS- n. 10. pi. Ifi. f. 6. 
From the quarries of Wettin and Eschwdller, in Silesia. 
Schhih. I have also seen it from tlie quarries of St Imbert. 
5. F^ciies ^itvaius. 
With ovate acuminate areola, m ark«d at tiie base with a semi- 
circle of cicatrices and with twin cicatrices, rhombiform retiou- 
late interstices, the lateral angles rounded. 
Lepidodeitdron obovahim, Sternb. p. SO. pi. 6. f. 1. pi. S,.(. 2. 
At Radnitz, in Bohemia. At St Imbert. 

0. Filidtes aculeatvs' 

With ovate acuminate areola, emitting a knotted line from 

the base, which is marked with a semicircle of cicatrices and 

twin-cicatrices; the interstices reticulate, rhombiform, attenuated 

at either end, with the angles rounded. 

Lrpidodendrtm aculeatum. Sternb. pi- G. f, 3. Rhode's "Bey- 

trage, pi. 1. f. 5. 
From Badnitz in Bohemia, and -Silvia. 
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1. FUicUea cttrvatiu. 

With rhombiform areoloe. loogly attenuated at either end, the 
lattfal angles rounded, marki?d at the middle with a row uf sub- 
lOvate cicatrices emitting a line upwards and duwnwards; the 
inlersticea tJiin. 

PaimacHes ctirvatus. Schloth. p. 335. n. 9- pi. 15. f- 2. 

At Eschweiller and Waldenbiirgh, in Silesia- 
8. FUiciks sguamasui. 

With rhombiform areolse, tlie lower sides shorter, the lateral 
Angles rounded, a double Hue of cicatrices towards the base ; the 
upper subrectangulur, the lower semicircular; the intersljces 
thin. 

Palmadtee sgitavu>sii3. Schloth. 395. n. 6. pi. 15- f. 5- 

From the coal mines of Eschweiller and St Imbert. 

9. FUlcltes tr'Uobattis- AM 
With rhombiform areolie^ the lateral angles rounded, a tn-> 

lobate mark of cicatrices in the middle i tlie interstices reticulate 
and rhombiform. 
Figured by Nau In Den Denkschriften d. k. Acad, zu Miin- 

chen. 1820. pi. 2. 
I have seen specimens of this, the stems of which were up- 
wards of two feet in diameter. j 

10. Filiciles piinctabis. ^H 
With ovate acute areolte, marked toward the base with a cics-' 

trix having the form of a horse's shoe, and at the upper margin 
with a row of dots ; the interstices broadish, rellculato-conlluent. 

LepUlodendrcm punclatum- Stemb- p- 19 pi- 4. 

This is the most distinct ef all the species, both in regard to 
the ^e of the cicatrices and the rudiments of tlie fasciculi of 
spiral vessels. Sternberg says that he found the stem hollow, 
which, as it occurs in the adult stems of ierns, shows that the 
structure of this does not diifer from that of living ferns. 

Found at the river Moldaw, in the county of Kaunitz, in 
Bohemia. 

To what species Schlotheim's Palmacttea vcr/ttcostis may be- 
long (see pi. 15. f- 4-), the impression of which is not very well 
.expressed, I cannot venture to dctcimine- 
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It ia scarcely necessary for me to remark, that, in eltciting 
these characters, I have hatl more in view the dlalinction of the 
rent species of petrified trees, tlian the application to each 
C of the name which would answer in the living specimen, 
r the areola:!, such as I here name them, are not solely formed 
of the cicatrices of the fallen fronds, but partly also of the bark, 
vhich, under the immense pressure which these trees liave un- 
dergone, being of a softer texture tlian the cicatrices themselves, 
Iiu been corrugated to their shape. The interstices, therefore, 
ffl natned above, are only a part of the bark raised into a fold 
or wrinkle, which differs according to the form of tlie cicatrix, 
but the rows of warls in the areola? accurately point out the 
place of insertion of the fronds. It hence appears, that tlic base 
<rf the frond in most of the species here enumerated has scarcely 
been an inch in diameter, and that the fronds themselves have 
been much smaller, although more numerous, than we observe 
in the living species. 

As very numerous examples of these arborescent, as well as 
of herbaceous, ferns, occur in the older Coal Formation, it can 
scarcely be doubled, that this order of plants has been different 
with regard to its numerical relation to the other families of ve- 
getables, in those remote times in which the Earth buried its 
vegetation under chaotic ruins, from what it is at the present 
day. For although we can say nothing with certainty as to the 
number of species which may have existed of the different ge- 
nera of ferns, we are yet authorised, by many circumstances, to 
infer, that the dense forests of the primitive world, afterwards 
destroyed by various catastrophes and reduced to charcoal, have 
been very abundantly stocked with ferns. Nor is the hypothesis 
founded upon less powerful and plausible arguments, which 
ranks the genera of this order of plants as among the first sta- 
mina of vegetation expanded over the surface of the globe, either 
when newly formed, or when renovated after the destruction of 
a. previously existing state. That ferns are the basis of other 
vegetation, and prepare the soil for the growth of other tribes 
springing up upon their remains, has already been well observed 
by Linnteua. For as their vegetation is espedally directed to 
the formation of very large fronds, which, from the system of 
fructification being, as it were, depauperated and depressed by 
trolulion of foliaceous parts, exercise all l\»e vigovit ot \\lWi 
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in decomposing the mr, and in deriving nourishment rather Imat/ 
the elements of the atmosphere than of the earth, they seem pn0 
eminently adapted for exciling the rude and inert power of t] 
earth to produce more perfect tribes of vegetables. I do ik 
however, mean to assert from this, that those piimiuve furertft 
consisted chiefly of ferns: f*)r the woods of the equinoctial iVi 
gions, which are pre-eminently ricli in ferns, conust of t 
much more robust than the ferns, which occupy only a secoodi 
ary rank in them. In like manner, we learn from a couapariaol 
of the various specimens of plants dug up, that, in ihe a 
diluvian woods, Ihe fern stems were interspersed with much la^ 
ger trees, and, on the general destruction of the forests, liai^ 
been converted, tngcLher with various kinds of herbaceous plaiu% 
into coal, now constituting thinner strata among the carbonaceotll 
remains of other trees. Thus it is a3Cur4ained that many plvit^f 
described by authors under the name uf PDacitcs, belong lo tlij 
genus Scleria; others, to other genera of Graminece and Scitqi 
minese, occurring in the woods oi' tropical countries. 

The determination of thc^sc diFerent kinds of carbonised tre 
has been a subject of miH'h investigation among the leanM^I 
many referring all the vegetables uf the primeval periods to t&g 
moDOCotyledonous series; while a few, on the other hand, hiO^ 
observed the remains of dicotyiedtmous plants among coal. 
(To be concluded ht our ne.rt.) 
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Art. V. — ShoH Account of the Forest Trees and TimA 
Trade of ike Inlerwr ofRuss\a. By Wiiliam Howisd 
M. D. Lecturer on Materia Medica, and Theory and Pr« 
tice of Medicine, Edinburgh •. 

X HE most common species of wood, in the immense tracts 
forest extending over the northern parts of the llussian emini 
consiEt, for the most part, of the Tine tribe. In some parts of^^ 
the country the pine-trees grow to a great height and size. The 
ipecies denominated in this country the Scotch Fir (Pitiiis sfft- 
veatris), ia b • abundant ; and as it retains its lu; 

riant foliage ir winter, it affords shelter to 

e olut Di- Howjjon during ht> rosideni 
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■nd-to the wild fmimalsof the forest : it ulso enlivens greatly the 
dteaxy prospect of these bleak regions. The greater the inten- 
Bt^ of the cold, the firmer, and more dense it becomes in the 
texture of its timber. This tree furnishes the peasantry witti 
maletials for coDStrncting their cottages, boats, fences fur inclo- 
Bure, and with fuel. It is from the ashes of lliis tree that the 
potnlieg of Russia are principally obtained ; and from the roots, 
«i abundant supply of turpentine is atforded to the peasantry, 
by very rude methods of distillation. 

The ncKt most abundant species of tree in the forests of 
Rusaa is the Common Birch : this, however, is confined to par- 
ticular tracts of land. It is met with principally towards the coast, 
is Finland ; and in the neighbourhood of large towns, as Peters- 
bui^h and Moscow. It ts found chiefly by itself, ami intermixes 
butJittle with the extensive regions of forest. It is generally 
rather stunted in its growth, and seldom attains to any condder. 
able size. It is only mode use of for fire-wood, of which, in 
this country, where no coal is found, except in Siberia, an immense 
quantity is required. . For this purpose, it is cut into billets, in 
the woods of Finland, and the suriuimding districts; and it is 
forwarded in Itarks to the large towns. This tree also supplies 
the natives of the interior wiili a sort of wine. During the 
spring-season, when the trees contain the greatest <{uaniity of 
juice, the Russians pierce the trunks, and suspend a vessel to 
receive the juice, as it exudes from the apertures. A largo tree 
will aflTord ■ considerable quanuty of juice; but this bleeding 
always proves injurious to its future growth. The juice being 
fermented, becomes a tolerably good kind of wine, having some 
resemblance to champaign. It sells in Moscow for about two 
roubles a bottle. 

The bircb-tree supplies ihc natives with brooms for the use 
of their vapour-baths, and of these they use a vast ({uantity du- 
ring the year. They cut the branches in summer, when the 
trees are iu full leaf, tie them together in small bunches, and 
preserve them in the apartments of the bath. From the birch- 
tree the peasantry make their various household utensils for hold- 
ing milk, quass, &c. ; and with its bark they make basket-shoes. 

The other trees in the forests of Russia are, the Beech, the 
t. Elm, Alder, Willow, and Ash, many of which grow to a 
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great b«ght. These, however, form but a very small pi 
tion of tlie forest, in comparison with the pine ; and they 
Bpphed to no very particular purpose, except that of being 
use of indiscriminately with the others as fire-wood. From the 
roots of the ash, in the great towns, beautiful pieces of f una-! 
ture, aa small tables, are made. 

The Mountain-ash, or rowan-tree of Scotland, is to be 
in great abundance upon the outskirts of the forests, as 
about private pleasure-grounds. In the summer months, it fornM! 
a lively addition to the appearance of the other trees by the 
sfaoffiness of its flowers, and in the autumn by its still more 
showy fruit. On this account it is much esteemed by both Rus- 
dans and foreigners for ornament. Its fruit, preserved in spi- 
rits, gives a species of liquor well adapted for the cold of this 
northern climate : preserved with sugar, it forms a marmali 
The native Russians use the berries, salted, with other 
firuits, at their ordinary meals. 

The brushwood, covering a vast extent of forest-country, 
consists almost entirely of the hazle, the dwarf-birch or Betula 
nana, the alder, the willow, and the juniper. This last grows to 
8 targe size, and is generally loaded with fruit. 

The surface of the earth, in the forests, is covered with the 
various kinds of mosses, and heath, with several species of wild 
berries, particularly the cranberry, and the BruUnika or bil- 
berry. These various species of wild berries are produced la the 
greatest abundance, and supply the peasantry with an ample 
and constant addition to their other food. They use them when 
fresh during the summer, and salted for winter. The peanut 
and his family seldom or never sit down to a mt-al which is not- 
one-half composed of these preserved fruits. 

It may perhaps appear surprising, that amongst the trees nov 
specified I have not mentioned the Oak, " the monarch of Uie 
wood." But in the great tract of country through which I have 
passed, upon the Moscow road, in the neighbourhood uf that 
town, as also of Petersburgh, I do not recollect of ever having 
seen one above the thickness of a man's arm, and even of these 
very few indi 

When in J i\A by Mr Rodgers, a British agri- 

culturist, sell 'mbcr of years in that neighijour- 
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liood, a gentleman of extensive iafomialiun, and who ha/A de* 
voted particular attention to the subject, that whenever an oak, 
exceeding in tliickness a nian''s arm, made its appearance in 
the surrounding forests, it was immediately cut down bv the 
voodmen, taken to the large cities, as Moscow, and sold to 
(he carriage-makers, who paid a considerable price for it, to 
make the axle-tree of sledges or of droficliJias, fur which, from its 
dorahiiitj, it was peculiarly adapted ; and that, of late years, 
such a tree can scarcely be met with. That gentleman hod re- 
peatedly mentioned the circumstance to Count Ilomanzod' (upon 
whose estate he is settled), as also to various noblemen about 
Moscow, pressing them to put a stop to it, but as yet without 
success. The alder-trees suffer nearly to ihe same extent. 
When the peasantry meet with them in the woods, they imme- 
diately cut them down, and make snow-shoes of the twigs and 
bark, for the winter ; so that they also are becoming rapidly 
scarce. The hares also prove very destructive to the alder by 
harking it for food, during the winter months. lu the southeru 
parts of Russia, however, as in the neighbourhood of Easan, 
there are forests of oak ; and from these the liml>cr which is used 
in the construction of the Imperial Navy is furnished. 

I shall now moke a few remarks upon the numerous and im- 
portant benefits which these forests contribute to tlie general 
comfort and wealth of the proprietors and peasantry of this great 
empire. \st. They furnish them with fir-timber of the finest 
kind, possessing the most durable and dense texture, and in the 
mostprofuseabundance, with no trouble but that of cutting down. 
Of this timber, as already mentioned, with the addition of a litde 
diied moss stufled into the interstices, they construct their hhas 
or cottages, vapoiir.baths, and other buildings. In the interior, 
they make little or no use of brick, stone, or lime, excepting in the 
construction of churches, peatchcs or stoves, and chimneys. Their 
wooden isbas are warm and comfortable, and are far superior, in a 
climate such as this, to those buiit of brick or stone; they are soon 
heated, and when once this takes place they relain heat long. 
Of this Umber their furniture and utensils are also made. In 
Urge cities, and !n the houses of the nobility in the country, of 
late years, they are gradually introducing mahogany, which 
they get from America, at a reasonable rale, by vessels coming 
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for Rusaan produce, which would otherwise arrive id baUast 
and this they prefer, from its beauty, to the timber of their 
growth, for making furniture. 

The peasantry have httle or no tallow or oil ; what they 
procure is entirely consumed at the shrines in the church^, 
before the images in their isbas. To supply the plate of candles, 
tJiey take long billets, of that species of fir- tree which abounds most 
in resinous matter ; these rfiey dry carefully near their pcatches, 
during the tedious winter, and split, as occasion requires, into long 
pieces, resembling lath for a house. When a traveller arrives, 
or when a. light is required, one of these is lighted at the peatch, 
and fixed in a wooden-frame, which holds it in a horizontal po- 
rtion. It gives a. bright Hame, and burns for a short time 
when another is substituted. 

The extensive forests famish to tlie proprietor s 
•tlErable addition to his revenue, from the potashes, chi 
nod turpentine which they afford. The potash, or vegetable 
alkali, is made from every species of wood indiscriminately. 
When a sufficient quantity of ashes is collected, they lixiviate 
them, and pack them up into casks. These are c<mveyed down 
from the interior, by means of inland navigation, to Peters- 
burgh, Riga, and other sea-ports, where they are kept in ex- 
tensive warehouses belonging to government. There they are 
broken up, the ashes collected in heaps, the good carefully se- 
parated from the had, and repacked, in the presence of the fo- 
reign merchant who purchases them. 

In passing through the country, during the night, we repeat- 
edly saw great volumes of flame issuing from the forests ; and, 
during the day, whilst travelling in the woods, we observed that 
many of the finest trees had their internal wood burnt complete- 
ly into charcoal, from the fire ascending up the centre ■of the 
tnink, whilst the bark remained entire and seemingly uninjured. 
To make charcoal, they cut down every species of wood indis- 
criminately, form it up into large cones or piles, covered over 
with turf, set fire to them, and allow the combustion to advance 
in a slow pre ■ ' manner for some days. The cone is then 
■pulled dowi the charcoal collected, and sent to 

Petersburgl: ither great towns, where it is con- 

sumed in th government, as powder-jnanefacto- 
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lunderies, and in kilcheDS, in great quantities. ThciuaB» 
d consumed in these various nays must be very great, 
e forests supply turpentine with little labour, and al almost 
It is the diiTerent species of itr-lree or pine which 
\m article ; it is distilled from the bottom of the trunk, 
e roots, wiiich are left in tht; earth after the tree is cut 
down. These are dug up, and broken into chips by the hatchet, 
then put into tlie boiler, and the turpentine extracted by distil- 
latioa ; the refuse of the bo'dcr furnishing fuel for the next fire. 
Duruig the course of tl»e day, with one of these boilers, a peasant 
will obtain, upon an average, from 4 lb. to 5 lb. of turpentine ; 
tud even this quantity might be considerably increased. If the 
number of stills, upon a larger and mwe economical prln- 
dple, were increased, the quantity of turpentine which might 
be obtained in the course of a year upon u proprietor's estate, 
might be very considerable, and would much enlarge his revenue. 
The forests also furnish materials for the roads. The young 
fir-trees having their branches lopped off, are laid lon^tudinally 
across the road, close to each other, and covered with a layer of 
earth or sand, to fill up the interstices. Roads of this descrip- 
tJoo are formed by the peasantry over hundreds of versts, and 
through marshy ground, which could only be done in a country 
where wood is in such abundance. Upon one part of the great 
Moscow road, however, they have lately been collecting large 
masses of stone, which they break down by fire of peat or moss 
placed under tbem, when they are rendered brittle by the severe 
frosts. 

It is amongst these forests that the wild honey is got, for 
vluch Bussia is celebrated. Mead roade from it is in great esti- 
mation among the peasantry, and is sold in the towns a» a sub- 
stitute ftff sugar, and various other purposes. Considerable 
quantities of this honey are annually exported to Great Britain 
and otha- countries. The wild bees make their hives in the hol- 
low Iruoks of the aged or injured trees, where they arc sought 
after by the straggling woodmen. 

The exportation of timber affords a considerable addition to 
the revenue of the government, as well as to the private fortune 
of the proprietors. It is a grand source of labour to the industri. 
ous peasantry settled upon the estates, and iikewise to the ship- 
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ping aiiil inhabitants of other countries. These forests Consist 
entirely of nittiirnl wood, which receives neither the care nor in- 
dustry of man during its growth. Labour, however, might 
employed to much advantage in thinning and clearing away 
superfluous trees, when young, so as to allow the air to rircu 
freely amongst those which might be permitted to remain 
grow up'to a full size. In the forests, the trees are so tl 
that they destroy each other before they attain to any con«i 
able size ; and, in that way, it is only a few of the stronj 
which survive the general wreck. The wood of con^deri 
girth, which was to be found in the vicinity of the road-sides, A* 
vers, lakes, or canals, particularly in the neighbourhood of great 
towns, has been of late years cut down, and little or none but 
that of a stunted description remains in its place. The t'unb^ 
cut for the use of government, and for exportation, is now 
cured from a very great distance, — hundreds, and. 
thousands of versts, into the interior, and that distance Is gi»- 
dually increaang. Even there, it becomes necessary to bring It' 
a considerable way, from amongst the forests, where it is cut 
down, to the lakes or rivers, by means of which it is floated to 
the sea-port towns. Labour, however, in the interior of Rustaa 
is of little value. It costs the nobleman next to nothing. The 
peasantry upon his estate, being a kind of slaves, receive no re^ 
gular wages. 

The mercantile transactions throughout Rus^a are conducted 
by native merchants, who, although feudal dependants of the 
nobility or of go\'crnment, with a few exceptions, understoed 
both the Russian and English languages. They are of course 
well acquainted with the country, the people, their manners and 
customs, and with the mode of travelling. Many of them pan 
the winter months in the villages of the interior. Hemp, flax, 
tallow, iron, and the various productions of the empire, are pur- 
chased in this way. Originally these articles are produced upcM 
the estates of the nobles in the interior. They are purchased 
upon the spot, by the native merchant, who is a middleman, 
having no direct connection with the goods. They are forward* 
ed to the gn , where they are resold by him to the lhi« 

tisb, or forf or agent, with considerable profits ; 

who again i i to his correspondent, the merchaot 
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in Britain or other countries abroad. All these importaat ar- 
tides, therefore, must pass through this long and intricate course, 
in which the various individuals concerned have their profit, to 
afford them the means of life, aud some even amass fortunes. 
At home, the merchants, retmlers, or sliop-keepers, must like- 
wise have a share, before llie articles reacli the consumers. 

The Buaians, of all ranks, act with great prudence and cir- 
cumspection in their mercantile transactions. They know well, 
ind dfuty experience tends to confimi it, that foreigners must 
have their produce at all events ; and, on that account, they ne^ 
ver enter into a bargain, or deliver the goods, unless the whole 
of the price be paid in advance ; and even one-half of it some 
months before they are delivered ; consequently they are protects 
ed against every risk of loss. A llussian, in his transactions 
with s foreigner, makes no bad debts, whatever may happen when 
matters are reversed. The native merchants, who are bearded 
and whiskered men, form a considerable, and, I may add, opu~ 
lent body of individuals, some of them being possessed of large 
fortunes, and, of course, from their low origin, made entirely in 
trade. 

This class of men are remarkably jealous of the English or 
foreign merchants, who, of late years, have been in the habit of 
sending their sons or relations, at an early age, to board in the 
villages of the interior, with a view to learn the language, which 
is very difficult, and become acquainted with the trade. These 
young men, in after life, becoming merchants, may go to the 
interior, purchase the goods, and transact their own business 
with the noblemen, to the exclusion of the native merchants, and 
■with the saving of his large profits. It is surprising to see what 
wealth these bearded gentlemen display in Moscow and Peters- 
burgh, on particular holidays, in their equipages, horses, in the 
livery of their servants, and in Ihe dresses, ear-rings, and neck- 
tacra of their wives and daughters. 

My friend was a gentleman under the peculiar circumstances 
DOW alluded to, he and his partner having resided a great num- 
ber of years in Russia ; both they and their predecessors having 
had extensive contracts to supply the British Government with 
timber for the Navy during the wars. From an early period of 
life, one of them had been in the habit of transacting their 
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bu^ness in the interior, and in tliat way liad graduaJlj' acquired 
a knowledge of the country, tJie language, the manners, and 
mode of living of the natives. They transacted their business 
direci with the noblemen, to the entire exclu^on of the nauve 
merchants; of course, enjoying both his profit and their own, io 
which their active and increased industry so justly entitled them. 
This, however, is a rare instance, and by no means common, 
few or no other British merchants beiog in the habit of doing sa 
From those peculiar circumstances, and the liberahty of these 
gentlemen, an opportunity was afforded me of visiting a part of 
the country, seldom or never before viewed by any foreigner, 
of travelling in the particular manner which we did, and of liv- 
ing among the natives, where not a word of any language but 
Russian was spoken. This could not have happened lo me under 
any other circumstances, and it was during this journey that the 
matter contained in these pages was collected. 

Having made these remarks, I shall trace the system gradu- 
ally as it applies lo the timber trade, from the period when the 
proprietor first disposes of the timber, to the period when it is 
shipped for exportation. 
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When the Rusraan proprietor wishes to dispose of the 
upon his property, and to convert it into money, he goes him- 
self, or sends a qualified person to Petersburgh, or other towns, 
for that purpose. On his arrival, he sends for a merchant, who 
probably enters into an agreement with him for a certain num- 
ber of trees, of such dimensions, and of such a quahty, to be 
delivered there, at a cert^n price, agreeing, at the same 
time, to go out to his estates in the country, as soon as the tim- 
ber shall be cut down and prepared, to measure and recrive it. 
When he cannot procure a foreign merchant who will do so, he 
apphes to the native merchant ; and in both instances, a consider- 
able part, generally the half of the money agreed upon, is paid 
him in advance. Having completed the bargain, and got the ar- 
ticles of agreement legally made out, he returns to his estate, asd 
sets his peasantry to work in picking out, cutting down, and 
dragging thf im the forests, to the lakes or rivers. This 

work genei ■ during the winter months, in order 
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that every tliiii^r may be ready Tor sciidijig it ofT to its desl'med 
port, as soon as tlie winter breaks up. 

The DialL- population of the country are brought up from in- 
fancy as woi>Jinen. Every individual carl-ics a small hatchet in 
his belt, and is e.Tiployed in ihu fi>re3ts from the one year's end 
to the other. I^hesc niL-n, and likewise the females, arc in a man- 
ner the property of the nobleman^ and must submit to every 
specios of drudgery in his service. Tiiey cannot leave the soil 
upon which they are born, without his permission ; and when 
they are allowed to do so, and to go to any distanec, they coii- 
tiaae in the same state of bondage, paying him annually a cer- 
tain sum of money, in proportion Lo his avarice, and the extent 
or success of thar own industry. 

These woodmen are se;it into the forests under the ciiarge of 
an overseer, where they pick out the trees whose trunks are of 
the dimensions re(|nired. These are always die largest, and 
souodest in their timber, which can be found ; and, at times, 
such are scattered over a considerable extent of forest, so as to be 
discovered with difficulty. When they have found a tree of the 
dimensions and quality required, so many of the people com- 
mence with their hatchets, and cut it down from the root. 
They then lop off the branches completely, and the top. There- 
after they strip off the bark, which is reserved for other pur- 
poses. They round the stem at the top, and cut a circular notch a 
littje way down, for the rope to which the horses are afterwards 
attached, to drag it to the river or lake. At the opposite end, 
they make a circular hole in that part of the wood which rem^s 
projecting after the tree has fallen, and which is formed by the 
outer timber on both aides of it, being removed by the repeated 
strokes of the hatchet in cutting it down, The intention of this 
hole is to fix handspikes into, so as to enable them to move it in 
any direction which may be found necessary, and to steer it 
clear of every obstruction, whilst the horses are dragging it 
from the forest to the water-^ide. All these trees are of great 
size, and. in the density oF the timber, from the intense cold of 
this northern region, they may be said to be the finest in the 
world. These men, by being accustomed to handle the hatchet 
from their earlier years, and from possessing great strength of 
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body, have acxjuired such dexterity that they accomplish the 
work now mentioned in a much shorter space of tune than can 
TTcU be imagined. 

This work is carried on during the winter, when the forests 

re covered with several feel of snow. At IJmes, before the 

I iDteusity of the frosl has taken such effect as completely to 

I' harden its surface, to make it strong enough to sustain a per- 

I Bon''s weight, the woodmen are obliged to make use of snow 

I rfioes, to enable them to traverse the woods in search of trees^ 

and to prevent them from sinking in the snow. Every indivi- 

I dual has them, and becoming expert in their use through prac 

' tice, he easily makes his way over the surface of thi 

without them he could hardly advance a few steps witbi 

nnking to his middle, and the work could not go on. 

When the fir tree is cut down, and the branches and bark 
taken off, they next drag it to the ice of the river, or lake, 
upon which it is afterwards to be rafted. For this pm 
h>pesare fixed to the circular notch cut round the upper extreou^ 
6f the tree, and horses are yoked. These horses are the hai 
natives of the country, small, lively, and animated, veryahagj^ 
and generally of a brown colour. In the interior theyare general- 
ly unsbodjbutwilltraverseany sort of ground up to their middle 
mow. Duringthe winter months, they are seen toiling in a 
I Bold of twenty degrees below the freezing point of Reaumur, as 
white as snow, covered with icicles and hoar-frost. During 
iimer, they labour under the extreme of heat, and covered 
^ih perspiration. Such were the animals, which, along with 
I their brethren from the banks of the Volga, Kuban, and Don, 
I composed the irregular cavalry of the Rusaan army ; and which 
I isusliuned uninjured the fatigues of the campaign, as also the 
Severity of the winter, which, upon setting in, in tlie short space 
of one night, proved destruction to nearly the whole of thf>se 
r the Fi"cnch army, natives of a wanner climate, during its 
\ -astroiis retreat from Russia. 

The peasants yoke from five to nine horses to each tree, accor- 
, ding to its size, the nature of the country, and the distance they 
J have to go. " ^ all yoked in a straight line, one before 

I another, as t tow paths through the wood will not 

I permit of t) ly other way. One man mount* 
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upon Uit; leading burse, aiid another upon the iiii<)(lle one, 
wlulst others support ami guide K'ilh handspikes ihc hirgc and 
distant end c£ tlic tree, to raise it over the elevatiiins of the 
SDow, and to make tt glide smoothly along. The conveyance of 
these large trees, the long lineof the horses, the number of boors 
aectmpanying litem llirougli the Forests, and across fields of 
snow, present an apjiearanee very interesting. The dragging 
irf these trees out of the forest to the lakes or rivers, is at all 
limes a Iniancss of great fatigue and labour, which can be done 
with most facility dining winter over the surface of the snow. 
If ^e fioBt is severe, it is managed with less dlHiculty, as the 
tree tlten glides more easily along t!ie surface. 

To acccHnplish it in summer would be a much more serious 
pieee of work, many of the trees being alwvc 70 feet in length, 
and (^ a large diameter ; from the ground being covered with 
heath and brush-wood, and from the intense heat of the sum- 
mer. Almost the whole of tlic warm season is required, after 
the timber is brought down to the water side, to raft it, to for- 
ward it through a long and intricate navigation, over a great ex- 
toit of country, in some instances above 1000 versts, to the great 
towns, where it is delivered to the merchant. When delivered 
lliere, it must remain during another winter, to be shaped, and 
fitted for exportation, in such a man ner as to take up as little room 
as pos^ble on shipboard ; so that, with every possible dispatch, 
it is generally impossible to send \l abroad before the second 
season. In this way it docs not reach England till nearly two 
years after being cut down. 

The trees conveyed in the manner described to the ice of the 
nearest or most convenient lake or river, and gradually collects 
ed from the different |>arts of the forests during the winter, ra- 
maiD until a little time before the opening of the waters, when 
the timber-merchant and his assistants arrive from the towns to 
receive iL The nobleman, or his overseer, then meet the mer- 
chant, when they examine cvei-y tree separately, in its quali- 
ties and dimensions. When satisfied, the merchant puts his 
pnvate mark upon each, with a sharp instrument made for the 
purpose, and numbers llieni, all which ore entered in his book, 
and also in the cheque-book of the proprietor. Such trees as 
are defective in quality are rejected, and denominated Braake. 
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I Those received are rafted togelhe 
I tion. 

Our journey was made for this purpose, and, on the exatnl- 
uation of several hundred trees, the proportion of those rejected 
was as one to ten. Much discernment and discrimination, ac-- 
quired only by experience, are ncccssnry in the examination of 
the trees. It is chiefly by the strokes of a hatcliet along the 
trunk, and the suund arising from it, that they judge of its 
' soundness or rottenness within. A small blemish or di3<»lour- 
ed ipot upon the surface of a tree, which would appear as no- 
thing to the inexjierienced observer, sometimes denotes rotten- 
ness existing in its interior, to such an extent as to render it 
good for nothing. Of this I saw several instances, and to be 
eonidnced of it, I laid open the suspected part with a hatchet, 
I when I was surprised at the extent of rottenness which it ex- 
I puscd. Wlien satisfled of its sound qualities, the quantity is 
ascertained by measurement, and the tree is marked off. This is 
a very laborious en i ploy men t, it becoming necessary to turn every 
tree over and o^er amongst the snow. During the course of a 
night, it frequently happens that the labour of the preceding 
day is rendered useless by a fresh fall of snow, whicli, freezing 
firmly around the trees, wedges them so completely, that the 
frozen snow must lie knocked away liefore a tree can be moved : 
this the peasants do by means of wooden handspokes. The 
I , wood-merchant is generaUy obliged to take up his residcnoe in 
I the uncomfoilable isba of the boor, or, as sometimes happen^ 
if none of iliese arc in the neighbourhood of the timber, in R 
[ wretclied temporary hut, constructed of the branches of fir- 
r trees. In neither of the circumstances is much comfort to be 
I found. In tlie former, he must live on eggs, milk, black bread, 
r and quass, amongst the boors, with a hard wooden bench fee 
I liis.bed ; whilst in the latter, he must exist in the miserable buti 
I amidst the smoke of the green wood, which they bum,, sleep- 
[ ing and eating in the best way he can. 

[ It is surprising at what a cheap rate the wood-merchant pur- 
chases these fpps in the interior of the country. For the finest 
[ which the f ' ", the proprietor of the estate never re- 

[ ceives nbov which, at the present rate of ex- 

I diange, do( f 3 Sterling; for inferior ones pro- 
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pwtionally less; and for that sum, besides the labour already 
bestowed, he engages to float it to the sea-port, or place of its 
lation, free of every expence. To balance this, the pro- 
r always receives hia money in advance before the timber 
: off, and is insured against any loss ; whilst the foreign 
\nt has to advance the money, pay his travelling ex- 
peaces, custom-house dues, &c. before he receives any return. 

The" timber separated from the bradke, is formed into rafts 
by the boors, by making the trees fast to each other at both 
extremities, and crossing these again with others. The rafts 
are sciade of a size proportioned to the depth and breadth of 
the water upon which they are to be floated. Upon eaci 
raft a small wooden hut is constructed to afford shelter and 
a place of residence for the boors who guide it along, and 
in which they keep the provisions necessary for their voyage. 
This work is performed upon the ice of the lake or river upon 
which the trees have been collected ; and as soon as it gives way- at 
the opening of summer, the raft gels afloat. The timber of large 
dimensions must be rafted ; wliilst that of a small size, or when 
cut into deals, which of late years the boors in this part of the 
country are enabled to do by means of mill-saws, may be placed 
in tlie large flat-bottomed barges peculiar to the country. Each 
rafl is put under the charge of so many boors, according to its size, 
who live upon it, and direct it towards its destination. As these 
men are the feudal slaves of the noble, and as they carry their 
provisions with them, although absent for months on their 
journey, they cost him very Hllle. When they have once set off, 
they proceed along the lakes, canals, and rivers, through that 
vast extent of country lying betwixt the Uiel Ozcr or White 
Lake and Petersburgh. The rafts are propelled along by sails, 
by pushing with paddles, or by horses ; and when on the rivers, 
by the currents always running from the interior towards the 
sea. In this way, winding along, day and night, they traverse 
many hundred vcrsts. The timber which my friend received, 
and marked off, during oiir journey, was rafted upon the water 
of the Biel Ozer or White Lake; and in its course towards 
Petersburg, in the neighbourhood of which the nobleman liad 
engaged to deliver il, traced its way along the Koijti Itiver, 
across the Maria Can^il, part of the Onega Lake, llic Biver 
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\ Stver, and from that tu ihe Ladoga Canal. Across Uieee gro 
\ Jtkca, i-cscinbling seas in extent, tiic navigation is at ttinefl A 
I tntlt and dangci'oiis, Stoniis anil sudden gales of wind fifl 
I ■gently oceiir, driving tlie vessels and limber-rafts from t 

odes into the middle of the lakes, out of sight of land, 
[ Roving destructive to them, and fatal to their crews. In C 
> to prevent snch accidents, Peter (he Groat set a-going the LM 
a Canal ; and after its conipletlon, llie vcsaels which foriDtl 
h aiBvigated the lake were conducted along the Canal, pre 
mi every risk. The rafts having jwssed along the J 
I ^ Canal, entei- the mouth of the River Nevo, and the slrt 

ifarries them down to Petersburgh. 
I J The timber when collected into the yards of the merchanli 

iiodergoes a farther pi-eparation. Etieb tree is cut into a^aquare 
m on the sides, or reduced to a log, so as to occupy as litlj 
)m as possible on shipboard. When that o|)eratiou is fiiiii 
I kA, it is floated down tn Cronstadt, where it is taken up li 
, vessels appointed (o receive it, and Iransporled into other cotH 

ttriea. 



I Ji.v.1. VII.— On the modes of Notation of Wt'tss, Molis, i 
Havy. By A. Levy, Esq. of the Academy of Paris, &c.,, 

'Although the geometrical problems afforded by erystallogj 

iphy are all very simple, and may he solved by means of one;^ 
are plane or spherical ti-iangles, yet it is convenient to have fi 

'iRiulEe for the cases which occur most frequently, giving imme- 
diately the values of the unknown quantities, in function of the 
J -data of observation. Some of these formulae I have bod occa- 
I ^lon to investigate, and I now submit Ibem to you for insertion in 
I 'jour Journal, if you think any benefit may be derived from 
I 'them. On this last point, I confess I have myself considerable 
[ 'donbt, because they have reference to the notation of Haiiy, and 
j 'because many other modes of expressing the relative position of 
I ^secondary planes to those of the primitive, have lately been pro- 
[ ' posed, which, if generally adopted, woidd of course render my 
I 'anvestigations ^^•""■iriilively of little use. It is true, that it does 

■not appear ' ny of these new methods presents n 

I tdegrcc of sin -elations to llieoretical views, which 
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even make it necessary or opportune to alter entirely tJic lan- 
guage of Haiiy. As the object in contemplation is so simple, 
it might have been expected that many-jiifferent methods would 
have arisen ; for the ca^er a thing is to do, the greater number 
of ways generally are proposed to do it, the differences of which 
are insignificant, but to which, however, great importance often 
is attached. To be better able to appreciate the comparative 
advantages of the new method of designation, I shall briefly state 
in what essentially consist the two principal ones, I mean tliose 
of Professors Weiss and Muhs. 

In the first, all tlie planes of crystals are referred to tlirec 
rectangular axes, in ali the substances, the pi'imitive form of which 
is either a rhomboid, or an oblique rhombic prism, or a doubly 
oblique prism. These axes correspond, then, to those of some 
octohedron with a rhombic or square base, which may always 
be assumed as the primitive. The portion of any secondary 
plane is then determined, by giving the lengths of the parts of 
two of these axes, cut by a parallel plane passing through the 
extremity of the other; and the notation by which, according te 
this method, a secondary plane is represented, is I 7iia, nb:c | 
a, b, c, being tiie lengths of the axes, and ma, nb, the parts of 
the two axes a and b cut off by the parallel plane drawn through 
the extremity of the axis c. If the secondary plane be parallel 
to one of the axes, to b, for instance, its corresponding sign will 
be I ma : oo& : c | ; if parallel to two of the axes, to a and b, it 
will be I ooa : (xb: c \. For substances derived from a rhom- 
boid, the method is analogous, one of the axes to which secon- 
dary planes are referred, is that of the rhomboid, and there are, 
for the sake of symmeti-y, thi-ee others perpendicular to it, in- 
clined to one another at an angle of 120°, and corresponding to 
the perpendiculars drawn from the extremities of the superior 
edges of the rhomboid upon its axis. For substances whose 
primitive form is an oblique rhoml«c prism, or a doubly oblique 
prism, this method will retjuire some modification, which has 
not hitherto been made. It would, however, apply to forms 
derived from an oblique rhombic prism, if the property of these 
forms assumed by Haiiy was found generally to obtiun ; for then 
the secondary forms might be conceived to derive from an octo- 
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faedron witli a rhombic base, with die oceurrenoe €i aciyhdS 
the Dumbar of faces which symmetry would require?. 

The method of Professor Mohs may be shortly stated tote 
this :-^F<Nr each of lus five or six systems of crystallisaticiD, there 
are series of secondary forms, the terms of each series having to 
one another some simple relation, founded on {oopeities which 
have been found to obtain among crystals; and the ^gn he' uses 
to designate any modification, indicates the series to which that 
modification belongs, and its rank in that series *. 

Each of these two methods may be contended to have over 
Haiiy^s the advantage of not being based upon a theory of the 
formation of crystals ; but should that be thought an important 
objection to Hauy> designation, it appears to me that his agns 
might be retained, without any reference to decrements: they 
would not designate, then, the number of rows iii breadth and in 
height, by the subtraction of which, in the superimposed lamiwe^ 
some secondary face is supposed to be produced ; but they would 
indicate in what ratio the edges of the primitive are ciit by a 
plane parallel to the secondary. 

The method of Professor Weiss is not yet adapted to two' of 
the most frequently occurring forms, the oblique riiombic piiem, 
and die doubly oblique prism ; and whatever modifications are 
made to fit it to those cases, it does not appear that it will be pos- 
sible to use three rectangular axes, consequently all its geome- 
trical simplicity and the facility it may now afford for calculation, 
of no avail. 

The method of Professor Mohs has the advantage of expressing 
;some very curious geometrical properties of the secondary forms, 
most of which had, I believe, been noticed by Haiiy, in treating 
of what he denominates hypothetical primitive form. Thus, 
the sign by which Professor Mohs designates the dodecahedron 
of the ywnety paradoxate of carbonate of lime, shews at once 
that the inferior edges of this dodecahedron are parallel to the 
inferior edges of the rhomboid inverse, and that its axis is 
three times that of the rhomboid, the inferior edges of which 
would coincide with the inferior edges of the dodecahedron. 



• Se No. V. of a/, and ihe several papers published by Mr Haidin* 

^r, where this ni' ''% used. 
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} Iroduced wilhout cliang^ng altogether the notation. Indeed, 
■lUileas the advantages of a new method be very obvious, ought 
we not to adopt that of the man to whom we are indebted lot 
the science of crystallography ? 

The formulae I am now going to explain, will therefor^ I 
trust, be of some use ; and, at all events, it is easy to deduce 
from the results they lead to, the corresponding signs of Profes. 
«ors Weiss and Mohs. 

I shall begin with the forms derived from a rhomtxHd, which 
are so numerous and so interesting. I denote tlie different parts 
of it in the same manner as Haiiy. I designate by (P, P) the 
incidence of two of the primitive faces meeting in one of the su- 
perior edges by (P, a") ; the intadeiice of one of the primitive 
faces with the plane whose sign is a', and which replaces the 
summit of the rhomboid by a plane perpendicular to the axis. 
The following relation between (P, P) and (P, a'), is imme- 
diately obtained : 

acos j(P, P) 



s((P.tf)- 



V8 



I shall have occasion to use, in the following investigalione, 
, the tangent of the angle (P, a') — 90° ; that is to say, the 
. angle of one of the primitive faces with the axis ; and in order 
L fto obtain for this new trigonometrical line a foimula calculable 
. t>y logarithms, I proceed in the following manner ; 



sin (P, P) — g sin (P, F) cos (P, P) 



3 sin (P, P) 



1 (P, P) — 3ing(P.P) 
3 sin (P, P) 
f 3 (P, P) (P, P) 1 



6sin^-^ 



(P, P) (P, P) 
" "" g cos — g— 

^ 3(P,F) _,„(P,P) JP,F) 

15 
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a formula which may easily be calculated by iogarilhins. Thi; 



quantity — cos 



,(P.P) 



will alwa^'s be poutive; for the llircc 



qual angles (P, P) of the summit of the rhonilwid are together 
^eater than two right angles, and less than six, consequently 

-i-g — - is greater than one right angle, and less than two, and 



-cos 3 



(P.r) 



IS positive. 



I shall first consider the rhomboid derived from the piimitive, 
and the problem I propose to resolve in this and the following 
cases, is (he inverse of the one solved by Haiiy in his Treatise 
on Crystallography. There he gives formulse to calculate the 
inddences of the faces of a socoTidary form with one another, or 
with the planes of another modi Heat ion, supposing that their in- 
dices are known ; so that in each particular case where the pa- 
rallelisni of the edges is not sufficient to determine a priori the 
indices of the modiiication in contemplation, he is obliged to try 
in his formulxe the substitution of different numbers, till be finds 
that the incidences calculated are equal or nearly equal to those 
which have been observed. This method is uncertiun, and may 
in many cases be very laborious. I shall endeavour, as I have 
already stated, to give formulic to obtain the indices of secon- 
dary planes from the immediate data of observation. 

Let ABCD, Plate III. Fig. 1. be the principal section of tlie 
primitive, that is, its intersection with a plane passing through 
the axis of the rhomboid, two oblique diagonals, AC, BD, and 
the two corresponding superior edges AD, CH. Let E be the 
middle point of AC, and draw a line parallel to the face of the 
secondary rhomboid. This line will be in one of the four poai- 
lions EF, EL, EM, EN. In the two first cases, the secondary 
rhomboid is said to be the result of a decrement on the superior 
angle of the primitive. The only distinction between the two 
cases is, that, when the face of a secondary rhomboid is parallel 



w^ 
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lo EF, (lie number of rows in breadth is greater than the i 
ber in height ; and the contrary takes place when it is paralltJ 
to EL. The sign by which such rhomboids are represented, a 
a% n being greater than 1 in the first case, and less in the se- 
ccmd; and 

AD r AF : : n : 1 ; or AD : AL : : n ; 1. 
When one of the faces of the secondary rhomboid is paralld 
to EM or EN, it is said to be produced by a decrement 
height or breadth, on the inferior angle uf the rhombwd, and 
the sign coriesjjonding is f", where n is less than 2, in the first 
case, and greater in the latter, and where the following propor- 
tions respectively obtain : 
L CB:CM-.:«:l, CB:CN::h:1. 

The formulfE relative lo the two last cases may, however, l)e 
deduced from those relative to the two first, by considerinf^ n ob 
negative, as it will be evident if wc produce EM, EN, tiU they 
meet AD on the otlier side of A, 

It is therefore sufficient to consider the firs, of these four cases. 
From E draw EG perpendicular upon AB, this line produced 
will pass through "D ; from F drawFK perpendicular upon AB; 
we shall have successively 

AG ^^ („ — l)AG TrT^_GD_aEG. 



itn- 



IRbut 



KG = 



KG 

(.■ + g)HG , 



(»+2)HG 



AG: IIG .: n + S: n — 1; 

AG ; HG ; ; tan AEG : Ian IIEG : : Lin EUG : Ian EAG; 
tlieniforp, ^ 

tan EHG : tan EAG : : 71 + 9 : w — 1 ; or, wliidi is llic same 
thing, 
p,tan ((0-, a') -W) : tan {(f.if) -SO) : n + 2 : »_1...(A), 

• This proportion will give the value of _ , and eonscqucnl- 

r that of n, , >nce of one of the faces of the secon- 
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Jary rhomboid with the axis, or with a plane pcrpcnJicular to 
it, will be known. It must only be observed in making use of 
it, tbat when one of the faces of the secondary rhomboid is ptu 
rallel either to EL or EM ; that is, wlien the planes of the se- 
coDdary rhomboid are situated above the edges of the primilive, 
Ian ((«", <»') — 90°) should be preceded with llic sign minus. 
With this alteration, according as the values of n deduced will 
be positive either greater or less than 1, or negative either leas or 
greater than 2, we shall have respectively one of the four cases 
meutioned. Whenn = ], llie secondary rhomboid becomes a 
plane perpendicular, to the axis, when n = — 9., a six-aided 
pnsm. 

It is now cosy to obtain a formula giving the value of » in 
functioQ of the two angles (P, P), (o", a") of the two rhomboids ; 
for we have fouud generally, 

tan*((P, a')— 90°) — ,„ „^ : wc shall have also 



1 



^ 



4 cos' 



(p, p) 



, (<■■■ «•) 



((a-, a) -90-) = 



, and, bv subslilu- 



ting these values in the proportion (A), 

—7^- ,(P,P) ■■■ C" + 2)': (»-!)« (B). 

cos' ^—^ «^os' ^-^ 

a. proportion, by means of which wc easily find the value of 

"^^ by the use of iogavithms, and subsequently that of «. 

This formula leads to some curious remarks. If we call q the 
quotient of the first term by the second, we shall have 

(n + g)' _ Qr Mj-S _ _j_ J ^^^ consequently two 

{h — 1)* '' « — 1 
different values of «. Therefore a secomlary rhomboid of a 
given angle (a", a") may be derived in two different ways from 
the primili\'c; and if wc call »(' llie index corresponding to the 
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first, aiul n" thai corresponding to die second, wc muat have 

k. -^—^ = -^^q,mA:^^;^^=-^q; hence n = g^^r^- 
This expression shews, thai when n' is positive, greater thai^ 
1 and less than 4, the value of m" ia positive, and less than 1 C 
that is to say, that, to a rhomboid prwluced by a decrement inf" 
breadth of less than four rows on the superior angle of the prtf 
mitive, corresponds a rhomboid measuring exactly the i 
angle, produced by a decrement in heiglit on the same superiaq 
angle. If n' is greater than 4, n" is negative ; that is to says' 
that, to the rliomboid produced by a decrement in breadth a^ 
the superior angle of more tlian four rows, corresponds another 
rhomboid measuring the same angle, produced by a decrement 
in height on the inferior angle of the primitive. All these result^ 
as well as those referring to negative values of n', might easily hi 
verified by geometrical considerations. There is no difficulty,' 
by means of the preceding formiilic, to determine the index, of' 
a secondary rhomboid, with respect to another secondary rhom- 
boid assumed as the primitive. If the incidences of the two si 
condary rhomboids are given, tbe fomiula ^B) will immediately 
give the quantity required. If the indices n', n" of these rhom-' 
boids, with respect to the priniitive, are given, we shall have to' 
determine the index n'" of the second. With respect to the 
k first, the following proportion, 

C«--l)' ■ (rf-l)' ■ ■ '" +^> • (" -') ■ 

which ^ves for n'" the two following values : 

„, _ w'«" + n"— g ,„ _ — (»' n" — W + 5h" — 21 



2n'«" + n' + «". 
I shall now advert to the dodecahedrons derived from a rhoiS' 

boid. In the forms of this kind derived from a rhomboid^; 

three of the pyramidal edges meeting at the same summit, are 

in the same vertical planes with the axis, as the three obliq* 
I -diagonals of the primitive, and the three others in the same ver- 
b tical planes, at the superior edges. Let ABCD, Fig. 2., be the 
^^rimitivc rhomly*'* i?"! from one of the summits A draw AB, 

AG, parallel ti vramidal edges of a dodecahedtoit. 

derived from it in agreement to tlie preceding^ 



of Wstts, Mohs, euid Ha^. TO 

temorks, will necessarily meet the first the edge EB, above or be- 
low the point Ej and the otiier lhe oblique diagonal CB, above 
orbelow ihe point C. 1 1 is the on relative position of these points 
K and G that depends the diviaon of the dodecahedrons, in- 
to dodecahedrons produced by deci'cmcnts on the lateral angles 
of the primitive, those resulting from decrements on the superior 
edges, from decrements on the inferior edges, and finally those re- 
sulting from intermediate decrements. The first case corresponds 
\o the coincidence of tlie points K and E, and wc shall first inves- 
tigate the formuife which relate to it. The sign of such dode- 
cahedrons will be e,, placing the index below to distinguiah it 
from the Mgn relative to rhomboid, produced on the inferior 
angle of the primitive, and it is said to be the result of a decre- 
mcBt hy n rows in breadth on tlie lateral angle of the primitive ; 
to that if E and G are joined, and the line EG produced to F, 
CA is equal to w times CF. The angle of two faces of this 
ledron meeting in a line parallel to the oblique diagorml 
T»ili be de^gnated by (e^ : e«) ; that of two faces meeting 
i.lilK in the same vertical plane, as AC, by {e„ . c.) ; and the 
incadence of one of the faces of the upper pyramid upon tlie 
corresponding face below, in the usual way, {e^ , c,). Tliis no- 
derstood, we shall have successively, 

CF sin CAD __r^^T? _ CF (» + cos CAD), 



hence cot CAF 



AF 

n -I- cos CAD 



CAF 



AF 
from A as a centre describe 



a sphere, and let L, M, N be the points, where it meets the lines 
ACj AF, AK, In the spherical triangle LMN we shall have 



„ cot LM sin LN — cos NLM cos LN 

" ~ Mn NLM ' 

. ^il^\ and NLM 



but LNM 



7i-t-cosCAD 
: O _ sin CAD 



(P, P), substituting, we obtain 
-. sin iCAD — cos{P,P) cos i CAD 



g cos ^ CAD ' 



sin {P, P) 
s {P, P) cos J CAD 



sin (P, P) 



Mr Livy on the modes i^ Notation 
_ » + COS CAD — 2 cos (P. P)cos*^CAD _ 
4 cos J CAD sill - -■ cos % 

n + 2cos' J CAD — 1 — 2 coa^ J CAD (1 — 2 Biu* ^£^* 

(p p\ 

. and by observing that 2 cos J CAD sin — ~-^ = 1 *, we shall. 



have simply 

(e, : f.) n . (<?„ : f,) (P, P) 

°^^= , ^p p^ ;or«^2u.n!^^cos4-^. 






■A very simple formulie, which will give the value of the index 
ji, when the angle (c„ : e„) will be known, as well as the incidence 
of the faces of the primitive. Lot R be the point where the 
sphere described from th" point A mets AG, and O the point 
where it meets AB, in the spherical triangle NRO, we shall have 
cos NRO = cos NO sin RNO sin RON — cos RNO cos RON, 



therefore, 



((P. a) -DC) sin ^ 

; 60° ; or, by observing that 
(P.F) 



we get 
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. , . cos ^ „ f - 

("-') «_ (D) 

2 -CO. («.:«.! 

This formula gives the value of «, without knowing the inci- 
dences of the primitive faces, and by means only of the two 
angles {e. . r„) and {e, : t\). When 

cos — ^ 

n=3 — ^ =1, consequently the two angles (e^.e^) and 

cos |— 

I'll *■ f«) ai^ equal, and the dodecahedron is a right, double, Bix- 
sided pyramid. We may even find the value of the angle of the 
primitive by means of the same angles, without knowing the in- 
dex of the dodecahedron ; for, in eatimating n between the equa- 
tions (C) and (D), we easily get 

,p p. ^ rr,a>-^ — 5i J. «i5 i-J! — y 



2C08^- 



2sin(^ 
(To be continued.) 



AttT. VIII. — Description ofEudalite. By A, Levy, Esq. "MeiA- 
ber of the Academy of Paris. 

i\.S no account of the forms of Budaiite has as yet been pub- 
lished, you will perhaps find room in your Journal for the fol- 
lowing short description of a very large and well defined crys- 
tal of this substance, belonging to Mr Heuland's collection. I 
have also met with the same and simpler varieties in the collection 
of Mr Turner. 

The form is represented by Fig. 3. PL III, and ia obviously de- 
rived from a rhomboid. It is the combination of four rhomboids, 
with the faces of the two six-sided prisms, which are modifications 
of such a primitive form, and a plane perpendicular to the axis. 
Although any one of these four rhomboids might be assumed 
as the primitive ♦, I have found that the simplest laws are ob- 
Uuned for the others, by assuming as such the faces which I have 
marked with the letter P. The incidence of P on P, I found 

■ Mr Brooke (Table ai end of Intioduciion to Crystallogruphy) has given. Tor 
th( primitive rorm of the same substance, an acute rhomboid of TV W. 
¥OL. XII. so. S3. JANVAUY 1885. T 
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^^Vf 8S Dr TreviranuE on the Cochlea ^ihe 

^^V to be 73' 40'. An acute rhomboid, Fig. 3. PI. III., of this tnea- 
^^B surement may, thcrcfoic, be considered as the primitive. The 
^^^^ other planes in the figure are marked with the signs de^nating 
^^^1 * Ae laws of decrements which produce them. In tbe present 
^^^B * case, all lliesc signs may be obtdned without measurement, on 
^^H account of the parallelism of the edges of combination. Thus, 
^^H the face F is parallel to the edge of intersection of two of the 
^^"' 'faces e', belonging to the same summit; h^ is parallel to the su- 
perior edge of the primitive, and a* is pcrdlel to the superior 
edge of the rhomboid 5^. The faces d} and e* of the two ax- 
faded prisms are also determined by tlie parallelisms they offer, 
and their relative positions. The sign of this form, according to 
the method of designation of Haiiy, is therefore Pa^ a* e' e* 6' d'. 
According to Mohs, the same modifications would respecdvdy 
be designated by 

r, r— «, r—% ?+\, r + aa, r— 1, P + oo . 
I have calculated the incidences of the secondary faces from 
their signs, and the angle 73° 40' of the primitive, They are 
as follow, and agree within ten minutes with observation. 



P, P= 73" W 


P, a' = 113' 33' 


i>, i'= 96 15 


b\ o> = 129 34 


«', «' = 03 59 


i', o> = 101 40 


a',a'=li!S 44 


a",»'=148 49 


e*, e' — 120 


(■,»>= 90 


(i>, d' = 120 


<i",<i'= 90 
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Aet. IX. — On t/i£ Cochlea of the Internal Ear of Birds. By 
Dr G. H.. Tbevibanus, Professor of Medicine, Bremen. 
Communicated by the Autlior •. 

. 1 HE structure of the cochlea of the internal ear of birds has 
been hitherto principally known by the description of Professor 
Scarpa, from which it appears so simple, that it is rather diffi- 
cult to comprehend how a class of animals, in which many spe- 
cies display an acutcr sense of melody and of articulate tones 
than most of the Mammalia, should, in respect to the perfection 
of this organ, which certainly b principally intended for the re- 
ception of the different modi (ications of audible impressions, be 



' Bead before Ihe Werneriui Society, Oeoember 18. Ifiti, 
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n%r mferioi* to tliom. According to Scarpa, (his part contains 
only a hollow cartilage, in which tlie nerves of the cochlea ter 
minate. I have always considered this description as imperfect, 
and have found my opinion confirmed by careful examination 
of Uie internal car of different birds. In the cochlea of the 
Faico lagopus, Corvus glamlariua, Ardea sleUarU, Fringilla 
canaria, and Loxia coccothraustea, I discovered, beneath a cuti- 
cular disc or cover, a double row of cuticular folia, on the walls 
of which the greater portion of the cochlear nerve is distributed, 
while only one branch of it is distributed to the hollow cartilage 
of Scarpa. On tlie contrary, the cochlea of the domestic fowl 
had none of these folia, but was simple in its structure. In the 
duck, the foliated arrangement was present, but not so decided- 
ly marked as in the birds already enumerated. Probably the 
same is the case in the goose, but of this I have not satisfied my- 
self by actual examination. But Scai-^ia appears to have exami- 
ned only the cochlea of this latter bird, and hence we can explain 
how the structure we have pointed out lias escaped his attention. 

Those birds which are remarkable on account of their acute- 
ness of hearing, are those also in which the cochlea is provided 
with perfectly formed cocJikar plates. By means of the great 
number of these plates, a wider space is afforded for the distri- 
bution of the cochlear nerve, and probably the space is propor- 
tionally greater in birds than in tlie lamina spiralis of the coch- 
lea in quadrupeds. 

It is my intention soon to publish a full account of the fact, 
because a detailed description, without drawings, would *iot be 
Bi^fficiently intelligible. I may add, for the information of those 
V^> may wish, by actual investigation, to satisfy themselves of 
tl|e accuracy of my statement, that, in order to see the cochlear 
[jates or folia, and the distribution of the cochlear nerve, it is 
necessary to harden the ear in spiiits cS wine, before dissection. 

Akt. X..-^On ike Auroj-a Borealis and Polar Fogs. By 
Professor Hanmteen *. 

I. J.T is well known that, with us, the Aurora Borealis pre- 
Bents itself to our view in the following manner. In the NNW. 

^^^fcf zam thf yonrBgiaii Memoir inserted In Ihe ChiisUuiia Joiun. qE 'Sal- U%!iY. 
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Prof, Hansteen on the Auroi'a BoredTis. 
appears a luminous arch, the convex side of which is turned te 
the zenith, and the extremities of which bend towards the hori- 
zon. That part of the circle of the horizon which lies between 
its extremities forms a chord of the arch. The segment of the 
circle between the arch and the horizon \% for the most part, 
darker than the rest of the sky ; sometimes black, sometimes 
dark-grey. The farther you advance towards the nortli, ihiB 
coloured segment becomes less dark, and in the highest latitudes 
it liecomes altogether undistinguishable. The highest point of 
the arch, at least in latitudes not very high, is almost always 
found in the magnetic meridian, that vertical plane which passes 
through the magnetic pole. In the North American States, 
where the westerly variation of the needle is only two degrees, 
the same luminous arch is seen, but its highest point Ties due 
north. According to Scoresby's observations •, on the east const 
of Greenland-, in Lat. 65° N., the ardi of the Aurora Borealis 
hes from north to south, in such a manner that its highest point 
is either to the east or west, as the arch lies on the one side or 
the other of the zenith. This agrees with the remarks of the 
missionary Andrew Ginge on the aurora borealis, in the colony 
of Good Hope, in Greenland (Lat. Gl" Iff' 6'); with this 
difference only, that the arch commonly appears low in the east 
or south-east, and more seldom approaches near to the zenith. 
He describes in tlie following manner such an arch, as seen on 
the 12th December 1786. " At half-past 4 p. m, the first faint 
flashes of the aurora boreali» arose from the east, which a 
quarter of an hour after reached the zenith, and from that shot 
out on all sides. Soon after, these were converted into an arch, 
which went through the zenith, and almost touched the horizon 
in the north and south. This arch was white, and so brilliant 
that it lighted up Baals River, which is a mile broad. At 7 p. ». 
the declination had decreased, from mid-day, from 50° 57 to 
50° 37', that is, 20i'. At half-past 8 the arch disappeared, and 
in the south was seen a comb with its teeth upwards. At that 
time the declination was 60° 20',"' &c. 

From the ng observations, it is easy to see that this 

arch must I "hole luminous ring, hovering over the 

surface of tl iiderable height, of which every ob- 

□f a Voyage to G reeniand. 
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r sees his own portion- Wc may give an explanatioinif 
_|'by means of the hour-circle on a globe. Suppose a little 
weet creeping round the globe in the 60th parallel, it will only 
see a small part of the ring, as the largest portion of it will be 
concealed by the globe which forms the insect's horizon. The 
digest part of the arch which in this case it can see will be due 
north. If it approach nearer to the ring, it will see a larger 
portion-of it ; and when it is close under its edge, this will ap- 
pear to he in the zenith. If it come nearer the Pole, and within 
the ring, the nearest and highest part of the ring will be seen to 
the south, just as the ring of the Aurora Borealis was seen at 
Good Hope. Now, were the pole of the earth, or rather a point 
•of its lengthened axis, the centre of the ring of the Aurora Bo- 
realis, the highest point of the arch would be seen every where 
in the true meridian, or due north. But, as this is not the case, 
ance, with us, the highest point of the areh is seen about S0° 
vest of due north, in North America it is t^een due north, and 
at Good Hope, in Greenland, to the cast, it follows that the 
ventre of die ring must lie about from 20° to 30° from the Pole 
of the earth, in a meridian passing through the States of North 
America. And ance the arch is sometimes seen in the zenith 
near Iceland, and often stretches so far to the south as to pass 
the zenith, both here, in Christiania and in Copenhagen ^and even 
in Biore southerly regions, it follows diat the radius of the ring 
■of the aurora borealis may extend from 20° to 40° and above. 

It is easy now to perceive in what manner the arch of the 
aurora borealis will appear in different meridians. If it be 
viewed from a point lying in the same meridian with its centre, 
its highest pcant will appear due north ; and if this rise so high 
as to pass through the zenith, its extremities will terminate in 
the east and west. If, again, it be viewed from a point lyii^ 
eastward of the meridian of the ring, as with us in Europe, then 
the highest point of the arch will move to the west of the meri- 
dian, and the farther the more you advance to the north, tjll 
you come to the same latitude with the centre of the ring, be- 
tween 60° and 70°. Here the highest point of the arch will lie 
due west ; and if the ring extend so far as to pass through the 
observer's z«iith, it will go from north to south, that is, it will 
be parallel mth the meridian. Such was the case with regard 
to the arch seen by Captain Scorcsby on the 15lh of April iu 
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XaL 64° il'. If the place of the oliservcr be within the circum- 
ference of the ring of the nurora borcaliS) as is the case with the 
colonies in the western districts of Gi-ccnland, t!ie areh will he 
to the south, provided the observer be south from its centre, 
id to the east, if he be east from it. These rules may be shordy 
expressed in the following formula. If the (^server be on the 
outside of the ring of the aurora borealis, he will see the highest 
point of the arch in the same direction with the centre of the 
jing: if he be within the ring, the highest point of the arch 
,«rU be sESa in the direction opposite to tliat of the centre of the 
.»ng». 

That the centre of the ring of the aurora borealis does not 
coincide with the north pole of the earth, is a very remarkable 
Act. This centre coincides as near ae possible with the magnetic 
pole in North America, the place of which we have determined 
in the first volume of this Journal *. From this, «'e are led to 
suppose that there must be some connection between the aurora 
b(M-eaIis and the magnetism of the earth. This conjecture is 
strengthened by the obser\al!ons of Captain Cook with respect 
to the aurora australis. When that celebrated navigator, on his 
second voyage, was sailing round the south pole, he often saw, 
in the southern parts of the Indian sea, arches of the aurora 
australis, the highest point of which always lay to the south-east, 
60 long as the ship sailed between the nieiidlun of tJie Indian 
Peninsula and the parallel of 60^ In that region the variation 
oi the ccHnpass is between 30° and 40° W. The highest pinnt 
of the arch of the aurora australis coincides here loo with tbl 
-direction of the needle. But as soon as he approached the m« 
.dian of Van Dicman's Land, where the varialion of the c 
disappears, the highest point of the arch of the a 




■ AccounU with regard to tlie appeaniniTCS of Ihe Quroni botealiB in Easter Hi* 
mark, as well as observations important to Ihe phyakal acience oT the gkibe in ge- 
neral, are expected from Dean tldnboll ]{, and with Ihe more eagerness that these 
tracts are sddom visited b; men of science, nho, bcsidea, when they do 
hurry track, after a short suive?, itora regions Ihc winter of which the inhabilant 
«f the south views with horror. 

[I Porisli clergyman at Vadaoe, near Wardhuus (the most no 
Europe), and hif ■ respected and patriotic mecaber of Uie Norwi 

fitDrtbing._Tu 

' ChriatUnia \ 19. 
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was found, too, in the true meridian. From this it appears that 
ihe centre of the ring of the aurora auslralis likewise lies fit a 
considerable distance, from 30' to 40°, from the sonth pole of 
die earth, and in a meridian whicli passes through New Holland. 
And here, too, we have shewn in the iirst volume of tliis Jour* 
pal*, is the soutli magnetic pole to be found. 

If there be now an actual connection between the polar lights 
and the magnetism of the earth, we should expect to find umilar 
luminous rings, or at least powerful exhibitions of the polar liglit 
in the northern parts of Siberia, and in the neighbourhood of 
Terra del Fuego, tliat is, at the two extremities of the weaker 
Dtagnetic axis of llie earth. And we find that this is in reality 
the case. Gmeiin gives a splendid, almost a terrific, descnption 
of the brilliancy of the aurora borcalis, as it is seen in the 
north of Siberia, along the coasts of the Frozen Sea between 
the rivers Jemsei and Lena, adding, tliat " here seems to be 
the true native country of the aurora borealis.'" The same 
thing says Horrebow, concerning Iceland ; and the author of 
the Mirror for Kbgs, together with all later observers down to 
Gingc, concerning Greenland. We find thus, that, in the north- 
ern hemisphere, the polar lights have two different centres, one 
in the north-west, lying in the neighbourhood of Hudson^a 
Stiwts ; another in the north-east, lying in the Frozen Sea, north 
from Siberia. When Captain Cook sailed round the south pole, 
he saw no where the aurora australis, except in the tract we have 
just mentioned, in tlie Southern Indian Ocean; but the Spanish 
navigator Don Antonio de Ulloa mentions, in a letter to Mairan, 
that, when he sailed past Cape Horn, in Terra del Fuego, as 
oflen as the thick fog which previted there allowed him to see 
but a httle beyond the ship's head, he always observed a per- 
ceptible illumination towards the south or soutJi-west, which had 
allogetiier the appearance of the polar lights so well known to 
him in the northern hemisphere. The Abbe Molina, too, in his 
description of the Chiloe Isles, which Vie a little to the north 
of the south-west coast of America, asserts, that the aurora aus- 
tralis was frequently seen there. It appears, therefore, that the 
polar lights spring fiom four points on the surface of the earth. 
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rt>hich, to Jiir as we have hitherto been able to determine, coinade 
ixrkh the magnetic poles of the earth. The larger luminous ring 
is formed round the two opposite poles of the stronger magnetic 
axis in North America and New Holland. Whether a similar 
ring, as full and as regular, be formed round the poles of ihe 
weaker axis in Siberia and Terra del Fuego, is a matter wfaicb* 
from the few observations we are able to collect, cannot yet be 
so well ascertained. 

The arch of the polar light is seldom seen without luminous 
beams shooting out from it. From the side of the arch turned 
away from the Pole, beams or rather columns of light dart forth 
in a direction nearly perpendicular to the arch, and ascend to- 
waids the zenith. If these beams are so long as to pass a con- 
siderable way beyond the zenith, towards the south, they form, 
in the ndghbourhooil of the zenith, a kind of corona or glory, 
which seems to be the point of their union. This corona lies 
from 15° to 2(r south of the zenith, in such a situation that if 
we suppose a vertical plane passing through the highest point of 
the arch, which with us lies about 20° west from the meridian, 
and produced so as to pass through the zenith, it will come ex- 
actly upon the middle of the corona. And it is a very remark- 
able circumstance, that (lie distance of tkit corona ^^-ont the 
eouthem horizon, is exactly equal to the inclination of the needle 
at the place ; so that tite south pole of the needle points directbf 
to the centre of the corona. Such I found to be the case with 
regard to a pretty full aurora borcalis, on the 7th of October 

1816. The height of the crown was 73° 10'; its eastern szi- < 
muth 12° 11'. With regard to another, on the Sth February ( 

1817, the height of the corona was 74° SO"; its east azimuth i 
14° 57'. Now, in Christiania, the variation of the compass is i 
20°, and the inclination of the needle about 73°. It will be un- * 
dcrstood, of course, that we cannot determine, with perfect ex- ' 
actnesB, the situation i)f so changing a mass of light ; and that, 
therefore, the small deviations from the direction of the needle 
cannot be taken into account. At the moment when the corona 
is formed, and the whole lieavens have the appearance of a ' 
brilliant cupola, supported by columns of dlfl'ercnt coloured -i 
light, the iuirop '■■splays its full beauty and majesty. ' 
Such cxliibition which, in the period from 1720, ■ 
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' lo about 1790, were pretty frequent, liare of late years been 
fny rare ; and we live in one of the great pauses of this biiUiaal 
phenomenon. We often see but a portion of an arch ; some- 
Dines shootiag beams without an arcb ; and sometimes only s 
&int glimmenng towards the north, without distinguishable 
beams. 

To give the optical explanation of the corona, would be a 
tubject too extenuve for us to enter on. I shall only briefly 
Me here, that the formation of the corona can only be ex- 
I WtsKd, by supposing Chat the luminous columns shout from the 
J of the earth in a direction parallel to the inclination of 
the needle, and to the direction of the eartirs magnetism ; that 
liiey first become luminous when they pass out of our atmos- 
phere ; while, in passing through it, ihcy have the opposite ef- 
fect of rendering it opaque. By this, we can explain the dark 
s^ment which appears under the arcli ; and also this remarkable 
fiict, tliaC, while the aurora borcalis is in play, the sky, which is 
DOW perfectly transparent, may, in less than a minute of lime, be 
covered with an almost impenetrable veil, which again may va- 
nish in a time as short,— a circumstance which, in our northern 
T^ons, may very unexpectedly derange many an astronomical 
observation. By this supposition, too, we can explain the dark- 
edoured streaks of the aurora borealis, which I myself have &&• 
^uraitly observed, and which are mentioned by several persons 
Trho have described these lights in Norway. If wc turn the eye 
towards the magnetic zenith (if I may be allowed to give this 
same to that point in the heavens to which the higher, or, with ' 
lis, the Southern Pole of the needle points), we here see the lu. 
ninons columns from the end ^ and, as they are at a considerable 
distance from one another, in this situation the eye perceives the 
blue arch of the heavens between them. In all other parts oi 
the sky, we see the luminous columns obliquely ; so that the one 
covers the other, which consequently gives them the appearance 
of beams darting from the arch, connected in one body. The 
following figurative illustrations may make this plain. Suppose 
a person lying in a Geld of rank grass, or in a forest of tall pines, 
he will, in this case, sec only a circular portion of the sky round 
the zenith. The lower part of the sky cannot be seen, con- 
cealed by ihc close standing stalks of Ihe grain, or by the stems 
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of the trees, which cover one another. If we hold a brush oi » 
close heckle hi such a manner that tlic bristles of the one c 
teeth of the other are turned to the eye', round that place when: 
the direction of the bristles or the teeth coincide with the axis <£ 
the eye, we can perceive the bottom of the brnsh or the hecklft 
In all other places, the bristles and the teeth cover one anotheiy 
and conceal the bottom. If wenow suppose a plane readiing the 
heavens, in the magnetic zenith whicli I have mentioned, and that 
ihe luminous columns shoot up perpendicularly to this plane, ^1 
■will now be easy to perceive, from these examples, why the lu- 
minous mass can he seen ihrough in these places, and forms t 
of corona, towards which all the beams seem to collect, 
len the arch of the aurora bocealis rises so high in the sky 
reach the magnetic zenith, it seems then, at this place, to be 
broken off, from which we may infer, that the rings of the polat 
lights consist of very ^ort luminous cylinders, parallel to the 
direction of the magnetism of the earth, which seem only to form 
one connected luminous moss, because the intermediate spacet.< 
are filled up by rows of luminous cylinders lying behind one oiy 
other. We see also from this, that the shooting beams whick 
eeem to dart from the arch towards the zenith, properly ueither 
come from the luminous nng, nor are connected with the lum^ 
nous columns, but tiiat each of them, as well as the ring itself 
consists of a great number of short luminous cylinderSj lyinff 
close together, and almost parallel*, of which each concealaA 
part of the one lying before it, 

I have already hinted, that there must be some connectioB. 
between the aurora borealis and the magnetism of the eartl^ 
Besides the reasons which may be derived from the facts already 
mentioned, I mean, that the centre of the luminous rings cco^ 
cide with the four magnetic poles ; and also, that the luminous 
columns shoot parallel to the medium direction of the magnetic 
powers at any one place ; that they, beyond all doubt, folla<f 
the laws of repulsion of -the magnetic powers, and, consequenl|- 
ly, themselves are magnetic, — there are many other reasons 
strong, if not stronger, of which I shall briefly mention only the 
most important 

* The; Bte m '< as Lhcir diiection ie pernllcl lo llic indi>K^ 

4ioa of Ihe needle dilftrenl placet. 
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I 1. Wlien the aurora borealis ia vivid, the horizontal magnet 
'■ becomes restless, vanes ia a few minutes froQi llirec, four, to five 
ihgrees from its ordinary place, and sometimes gets into a qut- 
.Tfring motion, which shews, that, at that time, the magnetic 
powers of the earth ore in a state of great agitation. S. A short 
time before the aurora borcalia appears, the intensity of the mag- 
netism of the earth is apt to rise to an uncommon height; but 
so soon as the aurora borealis begins, in proportion as its force 
increases, the intensity of the magnetism of the earth decreases, 
recovering its former strength by degrees, often not tUI thp end 
of twenty-four hours. These changes are sometimes so suddeu, 
that I once observed a considerable difference in tlie space of 
from two to three minutes. (The Professor here dcltuli an ex- 
periment made with a fine magnetic needle, suspended by the 
thread of a ^Ik worm. He counted its vibrations to the amount 
of S60 ; and dividing this number into equal portions, and com- 
paring by a chronometer the time occupied by cacli portion, he 
found a difference in the number of vibrations performed in the 
same time, far exceeding any thing which could arise from the 
inaccuracy of the observation, pn-oving a difference during the 
time of the experiment in the intensity of the magnetic force.) 
From this, he says, it seems to follow, that the polar lights are 
the effect of an uncommonly high magnetic intensity, which in- 
tenity lets itself off, as it were, by the polar lights, and tlius 
snks under its common strength. 3. During the time of a 
powerful display of the aurora borealis. Mallet and others have 
found no uncommon stret^gth of electricity in ihc tar, which 
seem to disprove the hypothesis of Franklin. 4, The Reverend Mr 
Steenbuck, who was the editor, and, in a great measure, the au- 
thor of the Description of the Kingdom of Norway, published 
under the name of Jessen, and who was himself born in the pro- 
vince of Trondlieim, relates, concerning the arch of the aurora 
borealis, that, according to the accounts of old people, this arch 
was wont to appear lower on the horizon in Nordland, and near- 
er to the true north ; tliat, since these times, it has risen higher 
in the sky, and removed from the meridian towards the west. 
This agrees entirely wiib the change of place of the North 
American magnetic pole, by which it lies some nearer to us, 
asd lies in a plane which forms a larger angle with the mcrt- 
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Prof. Hanstccn on tlie Aurora Bureatis. 
dian. 5. The Swedish naturalist Wilckc, has remarked, that, 
during a vivid borcalis, the corona sometimes changes its place, 
moving backward and forward several degrees. But since the 
place of the corona is detennined by the angle formed by the 
luminous columns with the surface of the earth, it is evident 
that the angle must likewise change. And, in such cases, he 
observed, that the inclination of the needle altered in a similar 
manner, so that moving up and down, it always pointed to the 
centre of the corona. A change in the direction of the earth's 
magnetism, produces also a change in the direction of the lum^ 
fious columns. 

The perpendicular height of the arch of the aurora borealis 
above the surface of the earth, is (o be computed from its height 
above the horizon, observed at two different places, which lie at 
a considerable distance from one another, nearly in the same me- 
ridian. From a number of those arches, the cotemporaneous 
height of which was observed at Rome, Paris, Copenhagen, 
Stockholm, and other places, Mr Mairan has found, that the 
ring of the polar lights above the surface of the earth, almost 
always exceeds lOO geographical miles. The luminous co. 
lumns of which the shooting beams consist, have, in all proba- 
bility, the same height *. Consider now the difficulty of an- 
swering die following questions on any other hypothesis than 
what I have suggested ; Why do the polar lights spring not 
from the poles of the earth, but from four pmnts at a great dis- 
tance from the poles ? Why do the direction and intensity of 
the earth's magnetism change so considerably, while the streams 
of this light are issuing forth ? Why is the direction of the lu- 
minous columns parallel at every place with the direction of the 
magnetism of the earth, or the inclination of the needle ? What 
can that material substance be, which has such powerful influ- 
ence at so great a height over the surface of the earth ? How 
can this, at such a height, produce a certain sound ? From the 
manifold experience we have had of this in the north, it most be 
considered as a fact admitting of no question. Why do the po- 

* When Scoiesbj inllta of the chooting beams aiipforing to descend to the K^ 
masts, Ihii can be cor ' < notliing else but an optical deception. In Uie 

Heavens, the eye ha- distance. The sun and moon seem equatl; I 

Bsu u», though the % times fanher dtalnnl than the tast. 
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kr lights not appear equally powerful every season, but have 
periods of from 60 to 100 years, during wliicli they display 
tbemselves with great splendour, atler which they have pauses 
of nearly equal length i* When we consider, I say, the appa- 
rrat impoestbility of answering these questions, in a salisfactra'y 
manner, on any other hypothesis, and how readily an answer to 
the most of them suggests itself, when wc adopt a magnetic ori- 
gin to the polar Hglits, it seems a matter of course to admit this 
hypothesis. Nor is it a new one. All the naturaUsts who have 
had more than a superHciol knowledge of magnetism, and who 
can be considered as competent judges of this subject, have ad- 
mitted it. I have only to mention as the first andchief of these, 
DrHalley; and next to him tlic Swedish naturalists Celsius, 
Hiorter, Worgentin and Wilcke. If any person can explain 
all the external phenomena of the polar lights, by assuming ra- 
ther an elastic material fluid, on portions uf which the magne- 
tism, of the earth can operate according to the known laws of at- 
traction and repulsion, there still remains this important ques- 
tion, which our present knowledge of ttie sciences cannot an- 
swer. What is this material substance } Is it electricity in a 
neutral state, aa we have learned to know it in the insulated gal- 
vanic chain in the experiment of Oersted P or, la it an elemeutaiy 
substance, in some otlicr state as yet unknown to us, and on 
which the magnetic powers only can act " ? 
(To be continued.) 



Abt. 'Kl.— Account of the measures adopted Jbr pwUifig down 
the Ruins caused hy the late great Fires at Edinburgh, on 
\Sth, 16(A, and Htk November 18S4. Drawn up by a Naval 
Officer present. (With Engravings). 

At is not the intention of this notice to give any description 
of the recent destructive Fires i there was nothing respecting 
them, indeed, possessed of any peculiar interest, more than al- 
ways attends a great catastrophe of this nature. 

* A copiouB ■latemenl of all Lhe kncivn exlemal phenomena at the polar ' 
lights, togelher nilh a hiElorical account of their difibrent periods and pauses, will 
be found in the second pact of my " Magnetinuu dcr Erde," if citcumslancei 
^^Aould ever put ii in roy paw«r ta being lUii work to light. J 
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After the fire was exiinguishcd, however, a new source a 
alarm arose, from the probable fall of Ihe impending ruins, 
danger extended, in a greater or less degree, over the whole rsE 
of the conflagration. But it was most imminent in two c 
and immediate steps were necessary to prevent them fallingi 
wrong direction. These ruins were, the southern gable-« 
the highest house in Edinburgh, situated at the south-easte 
'angle of the Parliament Square, — and the back wall of the a 
joining house, on the eastern side of the square. Both of tin 
enormous piles towered far above the houses of the Cowgate a 

POld Fish. Market Close, so as to threaten them with imu 
e destruction, 
laptain Head of the Royal En^neers, was ordered byl 
amander in Chief to devise some method for taking do' 
le ruins, without injury to the neighbouring houses. 
The two masses to be destroyed were difierently circumstano 
The great gable, Plate IV. (A), was a tall and comparatiw 
narrow pile, capable of being pulled down by main force. 1 
breadth of this gable was 3* feet, and its height about 130 fi 
The other (B), was more than twice as broad as the gable, s 
was strongly supported by a considerable portion of anothern 
near the middle, running at right angles to it, so as to fin 
a compact buttress, which effectually offered an obstacle to p 
ling it down in every direction, but that of the houses behind 
Captain Head determined to pass a chain-cable over the gn 
gable, in such a manner, that, by the application of a power( 
purchase to one end of the cable, he should draw the upper pt 
of the ruin towards the square, while, by a judiraous adjii 
ment and tightening of the other end, he should prevent t! 
centre and lower part of the building from bul^ng outwards, 
the inevitable destruction of the houses below. This idea n 
very skilfully put in execution, in the following manner, by Ca 
tab Hope of his Majesty's ship Bri«k, who, with his officers aj 
crew, co-operated with Captain Head in the most admirable wa 
during the whole of these operations. 

It is impossibl'- * .k in terms of sufficient admiration 

the gallantry wi ifficers and seamen climbed aboi 

the ruins, and e es to the most imminent dangflj 

altogether indifl" ible consequences. " 

Some of the s. to the top of the house adjnii 
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the Ruins caused by the late great Fire at EdinburgJi. 95 
ing the ruin on the west, and by means of a small line which 
they threw over the top of the gable at C, the end of a stronger 
rope, to which was affixed a 3J inch hawser, was drawn up. 
This was handed down to the Square, and rove through a block 
attached to a beam, firmly secured by three pieces of timber, 
sunk many feet deep in the ground, and supported by a strong 
flhore (O). It now became a question, whether the chain should 
be drawn up from behind the gable, or he sent over from above, 
as the line had been in the first instance. Many persons, and 
amongst others, the writer of this article, were of the latter opi- 
nion ; but Captain Head, with better judgment, decided upon 
dragging the chain up from behind. The iron-cable was ac- 
cordingly prepared in a coil, to the eastward of the pile, or 
to the left, at D, as seen in the drawing, and the end being 
made fast to the hawser, it was pulled up by the seamen apply- 
ingtheir strength to the other end in the Square. Thechiun, when 
drawn over, made a gap 8 or 10 feet deep, by pulling down at 
first a portion of the wall, and afterwards by loosening and saw^ 
ing down the masonry over which it passed (C), When enough 
of chain was thus dragged over, a strong purchase, consisting of 
Iwo double blocks, was lashed to it, and the end of the rope 
was led through a block fastened to the beam. Thus far all 
was ready, but a difficulty arose which had not been contem- 
plated. The corner of the great gable was studded with pro- 
jecting knots, which prevented the bight of the chain (or the 
loop, as landsmen express it), which was to embrace the building, 
from coming sufficiently far up, to prevent the middle of the 
ruin from bulging outwards. 

This was remedied, by fixing a small tackle GG, to the win- 
dow of a house to the eastward, and attaching the other block to 
the height of the chain, — tliis being " bowsed" or drawn up, 
kept the chain clear of the corner, ^vhich operation was facilitated 
by taking off the weight, with anotlier small tackle HH, which, 
by tricing up the chain, kept it clear of the angles of the ruins 
and the rubbish on the ground. When things were thus ar- 
ranged, they assumed the appearance represented in Plate IV. 
AJl the party employed now took hold of the chain at KKK, 
and having drawn it quite light, passed it several times round 
the beam, and fixed it there. This concluded the operations of 
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Friday, and relieved the public from all alarm of the grei 
tumbling into the Cowgate. 

On Saturday morning, while various minor preparatioa 
making for drawing down the gable, Captain Head din 
aeries of mines, or altots, as they are termed by miners' 
made in the lower part of the buttress before described^ 
supported the east wall B. It was obvious that this pi| 
all its stability to this projecting wall. In the one dire 
acted as a buttress, and in the other, by its immense wd^ 
vented the wall from tumbling back on the houses, 
curred to Captain Head, that if its ba^ or lower es:tren^ 
blown away, the support would be removed, and the \ 
vould instantly be converted into a weight abundant^ 
cient to drag the whole down in the direction require 
shots were accordingly inserted at the points marked 1, J 
S, 6. ; each being furnished with a match decreasing in 
from that at 1 to that at 6. The intention of which oi 
ment was, to demolish the foundation gradually, and not 
great blast, to risk overturning the whole fabric the wron 
The whole quantity of powder used was 4J pounds, oiJy 
which, or about 8 pounds, were eventually exploded. 

At a little after noon, the purchase was manned by C 
Hope's people ; and after several very severe tugs by t 
men, who were animated to exert themselves by the 
the surrounding multitude, the top of the great gable 
ftx>m its place into the centre of the building, leaving 
lofty shaft, extending from the top to the bottom in thl 
singular manner. Tliis was subsequently pulled down 
chain, which, though broken by the first crash of the- 
was sufGciently entangled with the ruins to maintain itt 
This tall remnant of the wall did not fall over, but pli 
directly down by the side of the pillar which remiuned st 
to the height of 20 feet from the foundation. 

Captain Head now required every one to fall bock, and tl 
liament Square being cleared from end to end, he advanced 
and gave the word to light the matches. The pause which 
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i'Suins caused hi/ the late great Fin at Edinburgh. 97 
'"lis very remarkable; a deep silence marked, in the strongest 
"Winer, the doubt and anxiety which pervaded the minds of ail 
iW spectators. The first shot drove away a portion of the biit- 
'ress, and threw up a cloud of smoke. This was followed almost 
insuuilly by the seeond explosion, whieh completely destroyed 
ihe support, and the whtJo of the vast pile was observed to be in 
motion. At firet it seemed merely to tremble, but, in the next 
instant, it was seen to writhe lo and fro, from top to bottom ; 
next, a few loose stones fiall ; then tlie immense stalks of chim- 
neys, and llie tops of the walls, boweil their lieads forwards ; — 
the middle and lower parts now seemed nil disjointed and power- 
less; and all these moiions rapidly accelerating, the whole fabric 
came thundering to the grounil, with a most prodigious crasll, 
filUng the air, to a great height, with a deiifeeeloud of dust. See 
Plato V. 

Nothing could be more completely successfu! ; — not a single 
perstm was Imrt, nor a single building injiiretl, thoufjh some 
were .situated at no mure [Iran a few feet from the ruins. 

What is particularly remarkable is, that, in no case of the 
fall of these walls, did their effects extend to more than a few 
yards distance from their bases. This can only be accounted 
for, by supposing the stones completely disunited by the decom- 
position of the mortar, and the partial calcination of the stones 
by the heat, so that the instant the ecpuhbrium was destroyed, 
all the parts were left to act independently, and being without 
any cohesion, feU straight to the ground ". 



Art XII. — Memoir on the MilK- of the Cow-Tree. By Maria- 
no de RivEiio, and T, B. BocssiNCAULT-f'. 

JVXb Laet appears to be the first who bb. made known, in 
Europe, one of the most curious vegetable productions of the 



■ The engravioga (Plates IV. and V,), illustrative of Ihe above description, are 

taken from a set of eight admirably executed repreuGntalionE of the ruins Bfter the 

fire, publiBhcd in Edinburgh for the benelit of ihe suflfeters. Thej an snid tn be 

Ihe work of Mr Jame» Hall, a lising young adwocale at tlie Scotch Bur.— Ed.i. 

f Translated from the Spanish. 
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, 9S Rivero and DouBsingftuIt on Ihe Milk i^the Ctm-Tree. 
, equinoctisl regions,— a tree which gives a kind of milk entirely 
analogous to that ol' ihe cow, and which, for that reason, has 
been called Cow-Tree. This singular juice, on account of its 
MDiiHtudc to the milk of animals, in the place of which, Mr Hum- 
boldt has seen it used for every domestic purpose on the farm of 
Barbula,— has been admired by every traveller. Mr Humboldt, 
in the description he has given of it, says, " I confess, that, among 
the great number of curious phenomena, I have observed in 
tlie course of my travels, there are few which have made a 
stronger impression on my mind than the cow-tree. All that 
has any connection with milk, all tliat relates to cereals, inspires 
us with ail interest which is not simpLy that of the knowledge of 
causes, but which is connected witli another series of ideas and 
feehngs. We cannot, without difficulty, believe, that the hu- 
man species can exist without farinaceous substances, nor witlv- 
out the nutiitious milk cont^ned in the bosom of a mother, 
wlHch is intended for the long weakness of infancy. The star- 
chy nature of gr^ns, — an object of religious veneration among 
so many ancient and modem nations, is disseminated in the 
seeds, and deported in the roots of vegetables ; milk appears 
excluNvely to be the production of animal organisation. Such 
are the impressions we have received in childhood, and such 
is the cause of the astonishment we feel at the sight of the 
tree we are going to describe. Here uur emotion is not caused 
by the dark thick solitudes of woods, nor by the majestic courses 
of rivers, nor by those mountains covered with eternal snow ; but 
a few drops of a vegetable juice, make us sensible of the power 
and fecundity of nature. On the barren declivities of a rock 
grows a tree, whose leaves are dry and coriaceous. Its thick lig- 
neous roots scarcely enter the rock ; for several months in the 
year rain scarcely waters its fan-shaped leaves. The branches 
appear dry and dead. But when an incision is made in the 
trunk, a sweet and nutritious milk flows from it. It is at the 
rising of tlie sun that the vegetable liquid runs most abundant- 
ly. Then the natives and Negroes are .seen to come from all 
parts, provided with vessels, to receive the milk, which becomes 
yellow, and tl ''■e surface. Some empty their vessels 

under the san arry them to their children. It is 

like a shcpher hi? family tlic milk nf his flock. 



"Siyero and Boussingault on the MUk of the Cow-Tree. 
-'Humboldt, Voyage a\tx Rigiwis Equinoxialea du Nouveau 
Continent, lib. 5. chap. xvL page 263 et 264. 

If those who possess these precious trees near their habita- 
tion, drink with so much pleasure their beneficent juice, nitli 
what ijchght will the traveller, who penetrates in these high 
mountains, appease with it his hunger and thirst ? Thus *e have 
seen, on the road from Patito to Puerto-Cabello, all these trees 
full of incisions, made by the travellers, who seek them with 
anxiety. It would be sufficient, it appears to us, tliat this milk 
could be used as an aliment, to value it, and invite to the culti- 
vation of the trees which furnish it ; but Nature has been pleased 
to make it still more precious and useful; for, besides contain- 
ing so nutritious a constituent as fibrin, it also contains, in abun- 
dance, an exquisite kind of wax, which may be extracted with 
great facility. 

Before we left Eurojie, Bamn Humboldt recommended us 
particularly to make the analysis of this juice; and it is the re- 
sult of our experiment* we are going to detail. 

The milk we have examined is given by the cow-tree, which, 
according to Mr Kunlh, appears to belong to -the family of 
Sapotfe *, and is found on the road from Ourmasc to the NW, of 
Maracovy, on the northern declivities of the Andes. It appears, 
that this tree is not pcculiai- to the Andes on this side of Cara- 
cas ; since we have Ijeen assured it grows as well in Choco. This 
vegetable milk possesses all the physical properties of the milk 
of animals ; only it is a little thicker, and mixes easily with wa- 
ter. When boiled, it di»es not toagulale, but a thick yellow 
pellicle is funned on the surface. Acids do not form with this 
milk any coaguluni, as with that of the cow. Ammonia gives 

* Oafacf«feji(fruni, ex familiu Sapoteuum. Arbor fi-T-orgyalis. JtamvU te. 
retw, glabri, jnniorea argulati, Icnuisainut caneEcenli-pubccali. Gemma lenal. 
nolea, lubuIaAs, convolutic, eericco-pubcBccntcs. Folia altema, peliolata, oblonga, 
DUinque rotundnlH, apiee braviaaimc dcumlnaia, integerrima, retieulai:i>-venosa, ve- 
nia primariu transversalibtu paulo approiimalEs subparallelis nertoquc sublus pro> 
minentibuE, subcoriacea, glabenimn, enGlccala, supra vlridlm, subtua aureo-ftisca, 
noiem ant decem pollkea langa, vix quatuor pollicea lala. Peliirfi craasi, canalieu. 
lati, glabri, 8 aul 9 lincon longi. Slipulie ituUie ; frvctaa fade drupiE juglandis 's 

fcMus, globoaus, viridis, fittus nucibus! sut monospcmiua Kuatkin HumheUl 

a Boaplaad, Nov. Gen. tom. iii. iaei. 
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WO Rivero and BousaiiigauVt cm the Milk of the Cow-Tree, 
ao precipitate, and makes it more liquid : this character indicate^ 
the total absence of catechu, Hiice we have observed, that, 
juices containing this ingredient, ammonia precipitates it; and 
that the precipitate washed and dried, possesses the properties 
of elastic gum. AVhen lol't to the contact of air, it is altered, 
and acquires an unpleasant smell, similar to that of sour milk ; 
a peUicle is formed at the surface, which, triturated willi caustic 
potash, exhales ammonia. During this decomposition, carbonic 
acid is disengaged, and acetic acid is formed, which, very likcly,i 
combines with tlic ammonia. If some drops of an acid are add^ 
ed to this milk, it may be exposed to the air, for a long tim^ 
without any alteration. Kept in a bottle, with a crystal stopper, 
it does not decompose, but becomes only thicker ; but, by add' 
^g a little water, it regains dll its properties. In this manner, 
preserve a small quantity of it we have brought from Marii- 
Alcohol gives a slight precipitate; fresh milk reddens blue 
^per ; it boils at the temperature of 100° centigrade. On 
the fire it presents the same phenomena as cow's milk ; a pelHcIe. 
is formed on the surface, which prevenls the expansion of aque- 
ous vapours; if the evaporation is carried on, for a long lime, 
drops of oil are formed, which increase in proportion as the water 
evaporates, and terminate by forming an oily liquid ; in which 
swims a fibrous substance, which dries and contracts with the 
increase of the temperature of the oily liquor ; then it exhale^ ' 
a smell very similar to that of meat fried in oil. , 

By the action of fire the vegetable milk is separated into twq 
parts ; one fusible, on account of its greasy nature ; the other 
fibrous and infusible. If evaporation is not carried on too fast, 
and if the greasy matter is not made to boil, it may be obtained 
without any alteration, and possessing the following properties. 

This substance is yellowish- white, and translucent ; and has 
all the appearance of refined wa.\ of Spain. It is solid at the 
common temperature, and does not yield tt> the pressure of tlie 
finger even at the maximum of temperature in Maracay 
cent). It begins to melt at 40° cent. ; and when in comj 
fu^on, the same thermometer indicates 60°. It is soluble ii 
"a ■■* is also soluble, at a high temperati 

n two parts, the interior with 
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appearance of grease, the other more liquid. Alcohol, at the 
temperature of 40° cent., tlissolves ic entirely ; hut it is precipitated 
when it becomes cold. It combines with caustic potash, and 
fonns a soap; boiled with ammonia, it forms a soapy unguent. 
Nitric acid dissolves it when heated, with disengagement of 
nitrous gas ; and a little oxalic acid is formed. This matter ap- 
pears to us to have exactly the same properties as the refined wax 
of bees ; and we believe it may be applied to the same uses. We 
IiBve made with it wax-candles for our own use. 

We also examined the fibrous matter which swam in the 
mx in fusion ; and, by treating it wilh the essential oil of saa- 
Bsfras and turpentine, we freed it entirely of the wax. To get 
rid of the oil, we boiled it in water for a long time, with a 
view to volatihze the essential oil. The fibrous matter ob- 
twned by this process, retains still a little essential oil ; it is of 
s dark grey colour, probably because it is altered by the action 
ot the wax in fusion ; it is insol uble in boiling water ; it is 
fibrous, and without odour; placed upon a hot-iron, it melts, 
swells, is carbonised, and exhales the smell of burnt meat; put 
in contact with nitric acid and water, a gas is disengaged, which 
is not nitrous gas ; and It is transformed into a yellowish greasy 
matter, as is the case when nitrous gas is prepared by the ac- 
tion of nitric acid upon fiesh. Alcohol docs not dissolve it; 
and we have used this liquid to prepare it purer. 

By repeatedly boiling the vegetable milk with alcohol, and 
decocting the hot liquor, we obtained the fibrous substance. 
This white and flexible fibrous matter dissolves easily in di- 
luted muriatic acid. From what precedes, it is obvious, that 
the substance which is separated from the wax, either by fu- 
sion, or the action of alcohol, possesses the same properties as 
fibrin ; and though it may appear singular to meet, in a ve- 
getable product, a substance which has usually been consider- 
ed as peculiar to animal matter, we have not the least hesi- 
tation to consider it as fibrin, being persuaded it docs not differ 
, from it in any thing*. Consequently, in the milk of the cow- 
tree, wax is mixed with fibrin. It remains now to examine the 
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\ liquor, in which arc foaod the two principles already mea^^l 

tioned. i^H 

It id nlniniit imnn.q'iililf t(i filtratp (hp milk • fhp liniinr whii-Jt^^* 
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It is almost impossible to fihrate the milk : the hquor whic^r^ 
passes is, however, sufiieiently limpid. We have already said, 
that alcoliol gives a alight precipitate, aud then it may be fil- 
trated. 

The liquor has a dark colour ; it slightly reddens blue paper ; 
when concentrated, it does not, by cooling, deport crystals ; 
when evaporatcn] to the consistence of jelly, and treated by alcohol 
at 40°, a little sugar is dissolved. The remaining mass has a 
bitter taste. Dissolved in water, the solution still reddens blue 
paper. Ammonia forms a precipitate sufficiently abundant. This 
character, added to the bitter taste, made us suspect the pre- 
sence of a salt of magnesia. Our conjecture was verified* by 
putting a drop uf this solution upon a plate of glass, with a 
little phosphate of ammonia, then mixing the two liquids wilb 
a glass-tube, and forming a letter, the character remained ad- 
hering to the glass in the most palpable manner. By this ingeni- 
ous process, for which we are indebted to Dr WoUaston, the pre- 
sence of one or two hundred parts of magnesia may be detected. 

We had now to determine the nature of the acid combined 
vith the magnesia. We thought it was acetic acid ; but sulpht>- 
ric acid did not disengage any odour of vinegar, and only car- 
bonised the salt of magnesia. We are still ignorant of the nature 
of the acid, hut we suppose it is not acetic acid. 

The matter upon the filter, when dried, assumes the a 
aace of unrefined wax, and when heatetl, it exhales the smell ^ 
roasted milk : it is wax mixed with fibrin. 

There results from the preceding cxperimenis that the niilk o 
the cow-tree contains, 

I. Wax. 4. A salt of magnesia, not the acetate 

8. Fibiin. S, A caloating matter. 

3. A little eugar. 

It contains no albutncn, nor curd, nor catechu. 

getable albumen has lo animal albumen. M. Tauguelin has detected, ji 
getable juice of the Carica papaja, n principle which has also a great si 
with animal fibrin, '" >. t. iv. ch. 1. of Pibrina, page 8T). Recently •i 

have examined the -rica impaya, and we have found in It the n 

sunoe menUoned 1 'rench chemist : it sppeara ID b< 

that of the mlllt of i 
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Abt. XIV.— Oh ifte Laws qf Electro-Magnetic Aiilon, as tfc- 
pendtTtg on tlte Length and Dimensions of the cotiducting 
Wire, and on the question, Whether Electrical Phenomena are 
due to the transmission of a siitgle or of a comjionnd Jluid ? 
By Peteh Bahlow, F. R. S. 

X HE question or conirovorsy relative to tlie two hypotheaos 
on which electrical phenomena are t.'xplainecl, is well understood ; 
bat aljll there are such decided proofs advanced by the advo- 
cates on either side, in support of ilieir particular doctrines, that 
it can hardly be said, although the balance seems to incline on 
the side of those who maintain for two distinct fluids, that the 
followers of Dr Franklin, who admit only one fluid, are decided- 
ly in error. 

The following esperimcnis, nJihough directed to another In- 
quiry, may perhaps be found to throw some light on ibis sub- 
ject, and therefore it will not be amiss, before entering upon a 
detail of them, to point out the views which led nie to undertake 
them. In a very early stage of t'lectro-mUgnelic experiments, 
it had been suggested, that an instantaneous telegraph might be 
etitabli^hed by means of conducling wires and compasses. The 
details of this eontrivanee are so obvious, and the principles on 
which it is founded so well understood, that there was only one 
question which could render the result douLtful, and this was, 
la there any diminution of effect by lengthening the conducting 
wire ? It had been said tha,t the electric fluid, from a common 
electrical battery, had been transmitted through a wire four 
miles io length, without any sensible diminution of effect, and 
to every appearance instantaneously ; and if this should be found 
to be the case with the galvanic circuit, then no question could 
be entertained of the practicability and utility of the suggestion 
above adverted to. I was, therefore, induced to make the trial, 
but I found such a sensible diminution with only 200 feet of 
wire, as at once to convince me of the impracticability of the 
scheme. It led mc, however, to a.n inquiry as to the cause of 
this diminution, and the laws by which ii is governed. This, 
jigain, drew my attention to the tivo hypotheses of electrical ac- 
tion adverted to above. For example, if the electric action were 
due to a current of a single fluid passing through the wire, and 
if none of it were dissipated in ils cottrsc, thei\ one cq\\\A. wt tii^ 
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reasoD for any diminution at all, whatever mighL be the lenj 
%£ the wire ; and, on the other hand, if the diminished acUt 
Vere due to such dissipation, then, at that part of the mre near. 
est to the positive {X)le of the battery, the action ought to be 
much stronger than at the other extremity, where a less quanti- 
ty of the fluid would be returned to the battery than was isslm 
at the poMtive pole. This has reference to the hypothesis of- 
»nglc fluid, agreeably to Franklin's theory ; but if we admit tl 
two fluids issuing from both the extremities of the battery, tu 
sbll attribute the diminished action to their dissipation, then • 
least the power exhibited by the centre of the wire ought to 1 
much less than that shewn by those parts adjacent to the ti 
poles of the battery. My object, therefore, thus became to e 
amine, by means of compass needles, distributed at difi'erent di 
tances along the wire, and with different lengths of the lattt 
the power thus exhibited, and to endeavour to determine tl 
mathematical laws of its action, as depending on the length 
the conducting circuit. 

With this view, I procured about 840 feet of copper-wir^ 
little stouter than that used for bell-wire, and arranged it ■ 
shewn in Fig. S. Plate III., where ahcd, dbifi represent fa 
upright props, framed in a square, and their ends drivm in 
the ground, the circumference of each frame being exactly ] 
teet. The wire was then brought from P, turned round an u 
right prop at G, whence it passed to the frame E, about whi) 
it was revolved in thirty-seven spiral volutions, from the botte 
upwards, and then passed from h to a', whence it was made : 
run from the top downwards, in 37 volutions about the fran 
F : it then proceeded from d to H, where it was turned roun 
as at G, to the other exti-emity N. The whole length of tl 
wire was thus 
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e three compasses on which 
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down, the wire at each compass was nused to 1 J inches above 
the needle, and a double set of c^servations obtained with this 
distance, pretnsely in the same manner, ai^r which the battery 
was raised out of the fluid, while the wire was shortened and 
readjusted. This b^ng premised, the following Table of re- 
sults will be readily understood. 



TABLE ^Experimental Results, shewing the Deviation o/Cotr^ai- 


Needles at different Distances, and with different Lengths of Cor- 
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On examiniug ilicse results, the first obvious inference is, that 
the diminution of effect duo to a greater length of wire is not 
owing to an accidental disMipalion of the fluid; the compass, 
which was more than 400 feet fi-om either extremity of tlie wire, 
bang equally affected by the galvanic action, as lliose which 
were only 7 feet distant. Indeed, the central compass appears, 
in many cases, to have been more deflected than the others ; but 
'hls^ I have little doubt, is due to errors in observation, or per- 
: \^ to the adjustment of the wire. It haa l>een stated, that, in 
In ^Tester series of experiments, the wire was only half an inch 
liniii 'he needle; and, consequently, any little error in adjust- 
"*j; it, or any slight inflection of the wire just above the needle, 
Voulrf make a difference fully equal to any of tlie differences 
exhibiteid In the tabulated results. Moreover, although the four 
' cotnpassc^ employed were all as nearly alike as it was possible 
to get tht>m, yet there might be slight differences in thdr action, 
^vhich woiAd still farther contribute to increase the other sources. 
I *if error. 1 shall therefore aasimic, that each of the three com- 
J^asses employed in obtaining the results at B, C, D, were equal- 
-l^ affecled, and shall take the mean of the six observations made 
"^■^Jith each distinct length of wire for a mean result, and the 
**iean of rlie two deflections shewn by the standard compass in 
^^ach case, for the mean standard measure, as in the following 
"^able ; and then, assuming that the tangent of the mean angle 
*:af deflection is proportional to the tangent of the deflection 
^hewn by the standard compass, I shall compute what the sevc- 
*~al mean deflections would have been, had the power of the bat- 
tery remained constant as at first, using Sl° as the standard in 
the larger series of experiments, and 31° in the saialler. 

That is, let A and A' be two deflections shewn by the stand- 
' urd compass under different powers of the battery, and 3 the 
nean deflection corresponding to the power A, Then, as 

, , tan A' tan i . 

tan A 1 tan 3 :: tan A : — — - — j— — tan 3, 

tan a' ' 

the mean deflection that would be due to tlie power A'. 

In this way the angles in the foueth and seventh columns have 
l>eeD computed; the former being all reduced to the power 

= 81', and the latter A =: 31°. 
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SFean Deflection iti the preceding Tabic, reduced to one Stand- 
ard Poicer of the Battery, viz. i =33". 
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Although in these reduced results there are a few (lUcrcpan- 
cies, some of the numbers being te.ss where they oighl to be 
greater than tlie preceding; jet these, which may K- onrilnited 
to errors and irregularities in the experiments, are not 'luih as 
to leave any doubt, that, upon a general view of the qui-tdj^H 
there is a certain increase of effect as the wire shorteus ; ^^H 
it only remains to ascertain according to what function of ^^| 
length this increase takes place. 1 

As the tangent of the angle of deflection is the measure of 
the electro-niagnetic efFeet, it is natural to refer to this in prefe- 
rence to any other trigonometiical line ; and, comparing these 
tangents with the lengths, the square root of the latter is the ■ 
most simple function of it which seems to approach towards 
the required ratio, although perhaps the discrepancies are ra- 
ther loo great to Bnnbl(> us to say, with confidence, that such is 
the law in quei ''^e same time, the difficulty in r 

cing such obse f^rjcal results, arising from the % 

riabic power o d other circumstances, rendeisg 
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nccessniy for iis to admit errors which would not be admissible 
in other cases. 

If the law we have supposed were the exact law in this case, 
theo the tangent of each mean angle of deflection, tnultiplted 
by ihe square root of the length of the wire, would be a con- 
slant quantity ; and therefore, conversely, this product or con- 
stant quantity in anyone case, divided respectively by the square 
roots of the several lengths, ought to give the tangents of the 
angles of deflections due to these lengths ; and in this way we 
are enabled to submit our law to tlie test of observation, as in 
the following Table; in which we have taken tan 15°37'Xn/98 
=: 27659, for the constant quantity in the first series, and 
lan S" V6' X v'98 = 1 4283 in the second series. 

Comparison of Computed and Observed Deflectiiyits. 
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The errors in the fourth and seventh columns are, as has been 
already observed, rather loo considerable to enable us to decide 
"with certainty respecting the accuracy of the law assumed ; at 

the same time, they arc too small Co allow us to suppose ihal 
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tile approxloiatiun is altogether accidental. Indeed, there 
be no doubt, that the exiiibitcd effetl is governed by some 
very nearly the same as tlial proposed ; and it will remain for 
those who insist upon electric phenomena being due to the ac- 
tual transniissiou of niatcrinl oi imponderable fluids, lo prove that 
their hypothesis is eonsistcnt with this law of action, or with one 
but slightly different from it. 






era. ^| 



£xperimenta to ascertain t/te Condncting Power of diffk 
Wires, ag depending vpon their Thicknesses or Diameters. 

[ here procured a number of copper and brass wires, each 
two feet long, aiid weighing from 40 grains to near 400O grains. 
An inch at each end was bent at right angles, which inch, after 
being well cleaned, and rubbed with nitrate of silver, was im- 
mersed in the cups filled with mercury, at N and P, as explmn- 
ed in the preceding article, and the deflection produced on the 
compass was carefully registered ; but in this case, as in the last, 
necessary to guard against the variable power of the bat- 
tery. This was done by employing one fixed wire to ascertain 
flie relative power before and after each experiment. The weight 
of this standard wire was 470 grains for the two feet in length, 
.Being thus provided, the experiments commenced by immersing 
standard in the cups above mentioned. The result being 
;gistered, the smallest specimen was immersed, and the stand- 
ard removed ; then the specimen was removed, and the stand- 
ard again immersed, — the mean of the first and third experi- 
ment being assumed as the mean standard power of the battery 
due to the period when the specimen was in the cups; and, in 
is way, we ptoceeded fr^ the smallest to the largest copper- 
and then from the smallest to the largest brass-wire. The 
illowing are the results, in which the first and die second ob- 
irvations on the standard wire are placed in adjacent columnB, 
the convenience of having their mean value also in an adja- 
int column to the results of the different specimens; but it 
will be understood, that the specimen was always submitted to 
trial between t' itions on the standard, which latter was 

and wei, s to tlic two feet in length. 
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terimenls on the relatiiie Electro-Ma^etic Effect of different 
sized Copper- IPire*. 



inGnuna. 


Deflection 

by Stand- 
arf Wire 
Ist TriaL 


Deflection 
produced 
by Sund. 
nrd Wire 
2d TriaL 


Mean 
Deflection 

by 
Standard. 


DeflGcUon 

bv the 
Sp^imen. 


17 

49 
69 

70 

96 
148 
ISO 

290 
580 
1350 
ISilO 


39° 
35 
»3 
31 
38 
27 

20 
23 
23 
20 
31 
20 


37° 

33 
■Jl 

^\ 

2C| 
24 
23 

SI 
21 

20 
1!(1 


38° 
34 
33 

S' 

27 

25J 

S' 

20i 

2(li 
IflJ 


31 
2S 
211 
2G 
20 
26i 
23 
22 
21 
20 

104 



^rimenis on the relative Electro-Magaetic Effect qfdifferetii 
sized Brass-Wire^. 
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D a comparison of these several results, it will be seen, that, 
e the conducting wire weighed less than about 180 grains to 
two feet in length, its effect on the needle was in defect, i 
parison with that of the standard, which weighed 470 grains ; 
that no power was either gained or lost after this, although 
was employed weighing nearly 4000 grains, which appears 
e consistent with the deductions made by Professor Cum- 

I'OL, XII. NO. 23. JANUAliY 1825. H 



114 Notice regarding l/ie different Character of the 
ming, published in the Transactions of the Cambridge Pliilo- 
sopfaical Society for 1821. 



Akt. XV. — Notice regarding the different Character of the 
Waves oftJie Western Ocean, and of the British Sea&. 

xXccoRuiNG to the observations of a gentleman conversant in 
marine afFoirs, there is a remarkable diSerence in the appear- 
ance, and also in the destructive effects, of the waves of tlie 
British Seas, compared with those of the Western Ocean. 
We doubt not that many will be surprised to be told, that the 
waves of the Bay of Biscay do not seem to be so destructive, in 
proportion to their great esteni and weight, as those of our own 
seas. This appears to be owing to the slow pace at which these 
oceanic billows roll along in majestic style ; while the surges o( 
the British seas are quick in their motion, and impinge upon an 
obstacle with violent impulse. 

In evidence of the fact, it may be remarked, that the great plat- 
form of the Tour de Corduan, situate in the Bay of Biscay, at the 
entrance of the Garonne, is only about 18 feet above the level 
of the sunken rock on which this magnificent structure is erecU 
ed ; and that the top of llie parapet, or wall of circunivallation, 
which includes the store-rooms and other offices of the lighthouse, 
does not exceed 12 feet above theplatform. Now, although the Cor- 
duan Hock is of much greater extent than the Edystone or the Bell 
Rock, yet, judging from the appearance of things, as represenlcd 
in the vignette to Mr Smeaton's Narrative of the Edystone Light- 
house, and the frontispiece to Mr Stevenson's Account of the Bell 
Rock Lighthouse, in both of whichthe seas are represented as run- 
ning up the building to the height of near 100 feet, we are led to 
apprehend, that, underlikecircumstances,the platform at Corduao 
would often be completely deluged with water, and that the of- 
fices erected upon it would be rendered wholly untenantable. 
And such would certainly be the case, but for the less velocity 
of the waves of the Bay of Biscay : Occasional seas and sprays 
do pass ov apet-wall in very stormy weatlier, but noi 

with such ' occasion material inconvenience to the 

inhabitants Corduan. 
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To coDvey an idea of the astojiiEJimg rapidity and impetuoeU 
ty of the surges of the GermaQ Ocean, we shall quote a letter 
addressed to the Engineer for the l^ighthouae Board by Mr 
Alexander Macdonald, one of the superintending artificers, who 
was residing at the Bell Rock Lighthouse during the storms in 
the mc»ith of October last. 

" The gale, at N.NE,, which commenced abotit the 8th (Oc- 
tober), has been fully more severe, and the storm of longer du- 
ration, than any I have hitherto met with while at the light- 
house. The water came upon the house, in an unbroken state. 
In the height of the kitchen- windows (64 feet above the Bock), 
and the green seas as high as the bed-room windows (76 feet). 
At limes seas, for I cannot call them sprays, though of a whitish 
colour, came above the library- windows, and struck the cornice 
(90 feet high) with such force, that, mi separating, they darted 
to the leeward of the house, which was left, if I may so express 
it, at one end of an avenue of water. Indeed the appearance, 
in all directions around ua, was at times more dreadful and ter- 
rifie than I have ever before seen it. I really think, upon the 
whole, the house feels more tirni and entire than when I first 
knew it, shortly after it was finished. I cannot perhaps better 
express my meaning than by saying, that, when the seas struck 
it hard, the sensation now, more than formerly, resembled the 
IremulouB motion of a perfectly sound substance The lamp- 
glasses in the light-room, and the utensils in the kitchen, were 
frequently heard to make a tingling noise during the gale, owing 
to the vibrations of the tower." 

The violent impetus of these German Ocean waves, which, ac- 
cording to the graphic and forcible description of Mr Macdo- 
nald, darted to leeward of the Bell fiock lighthouse, and left 
the building, as it were, " at oim end of an aveime of water," 
forms a striking contrast to the solemn march of the wide-swell- 
ing billows of the Bay of Biscay, which exhaust themselves in 
comparative tranquilhiy around the Tour de Corduan. 

We think Mr Macdonald''s idea regarding the increased firm- 
ness and stability of a building so situate, is probably correct. 
It is evident, that, for a year or two after the erection of this 
edifice, the morlar could hardly have taken suffident band, and 
ihat the fabric woidd in effect not possess that degree of unity 
h2 
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and firmness which it may now be supposed to have acquired. 
It is also extremely probable, however, that the sliaking or tre- 
mulous indications would make a deeper impression on the minds 
of the inmates of the lighthouse at first, than in later years. To 
a stranger such scenes as must be familiar to these people, 
perched upon a sunken rock in the middle of the ocean, with 
the waves often rising to the height of &i and 70 feet upon their 
circumscribed dwelling, would be truly awful and terrific. 



Aet. XVI. — Remarks on the Modem Strata. By the 
JonN Fleming, D. D. F. R. S. E. and M. W. S., Minister^ 
Flisk. 






J. HE history of the Earth, as determined by the documenfi 
of geognosy, gives indications of different epochs, each of which 
may be characterised hy the peculiarities of the strata which 
were then deposited, and the organised beings with which the 
Earth was then peopled. The remains of the ancient animals 
and vegetables which are now found in these strata, have, in 
many cases, been preserved sufficiently entire to furnish the 
characters of the species, and enable an attentive observer to re- 
cognise the different individuals belonging to them, even when 
occupying different beds, and associated with other relica. In 
tracing, therefore, the history of any one species, we find the re- 
mains of the individuals belonging to it, dispersed through a 
limited series of strata, neither occurring in those of a more an- 
cient, nor in those of a more modern date. 1'he associates of this 
Bpecies, or the other species, the remains of which occur in the li- 
mited series of strata, are in like manner circumscribed in their 
gcognostical distribution. If we now attend to the position oc- 

Icupied by the strata of this aeries, in reference to those of other 
or newer series, — their mechanical structure and chemical con- 
ctitution ; and, if we determine the species of organised beings, 
the relics of which are imbedded in the strata of this series, we 
may consider the history of the series or group as complete. 
The characters • " 'vil of such series have, to a considerable 
extent, been At 'eby establishing so many important 
epochs in the 1 
It seems to lat the organised species, if coo- 
I L ■ t . 
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nected with one series, differs from the organised species of every 
other series, aud tliat the inorganic materials of the series have 
likewise a co-existing peculiar character. 

If we contemplate for a itioment the genera of organised be- 
ings, we shall find tiiat some of the species belong to the older, 
others to the newer series of strata, while some, still living, be- 
long to the modern epoch of the Estrth. It is of great import- 
ance to attend to this dbtinction. Many geologists of eminence 
reason respecting genera instead of species, and, consequently, 
fall short of that precision which seems so desirable in geolo- 
gical science. Some examples on this subject are given in the 
paper on the " Testaceous Jnnelides *." 

Id the paper " On the Influence of Society on the Distribu- 
tion of British Animals," which appeared in the last number of 
this Journal, I entered upon several zoological details, serving 
to illustrate the characters of the species belonging to the mo- 
dem series ol' strata, and to demonstrate the imperfection of 
that classification whereby these strata are divided into diluvian 
and postdiluvian groups. In the present paper, it is my inten- 
don to ofier another arrangement, founded, not on considera- 
tions connected with the relics imbedded in these strata, but on 
the materials of which they consist, and the circumstances which 
have operated in producing them. 

The surface of the Earth is, at present, in an unnatural con- 
dition. Mountains rise above the level of the sea, and hollows 
exist beneath its level. What those causes have been, so much 
in opposition to the known laws of gravitation, which have pro- 
duced this unnatural state, we stop not here to inquire. But 
we shall be compelled, in prosecuting the object at present in 
view, to contemplate those causes which are operating in bring- 
ing the Earth into a natural state, by wearing down the project- 
ing parts, filling up the hollows, placing the surface every where 
at right angles to the direction of gravity, and perfecting the 
form of the Earth as a spheroid of equilibrium. It Is difiicult to 
arrange the strata belonging to the modern epoch of the earth's 
history, into subordinate groups, because the different causes 

■ The publication of the paper here referred to, In the present number of the 
Joamri, has been preveoled by circuniBiancea connected with the iate deBlructiTe 
n Ibe neighboutbood of Mr Neiii's printing-oiBce.— Ed. 
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(grating in their production, act so frequently in cotu^ert. 
k is not easy to assign to each ils due share. All of them 
Eabject to considerable irregularities, occa^onally suspending 
their influence, or renewing their operations with redoubled 
Violence. But the situations of these different strata, and the 
classes or orders into which they may be distributed, will \^^ 
better understood by the following remarks. W 

1. 5o«/.— The varying conditions of the atmosphere, in refti] 
rence to temperature and humidity, exercise a powerful influ- 
ence on the inorganic substances exposed to their disintegrating 
and decomposing effects. A tilm of earth is produced fit for the 
support and ihe nourishment (rf vegetables, which speedily clothe 
the surface. The history of the soil (in reference to its compo- 
idtion and structure), now under the influence of vegetation, 
must be studied in connection with the phy^cal and geographi- 
cal distribution (rf plants. The inci'ease of the quantity of car- 
tranaceous matter, marks tlie number of plants which have 
flourished and perished. Extensive forests are established in 
cert^Q districts, and for ages, by the annual falling of their 
leaves, increase the thickness of the stratum by which they are 
' supported. But this addition to its thickness seems, in some 
cases, Xa impair its fertility. The trees decay, mosses and li- 
chens multiply, and the soil, instead of supporting any longer a 
forest, receives an addition of a layer of peat. But, in some dis- 
tricts the peat has been formed, in the absence of a previously ex- 
isting forest, by the growth of the mosses and lichens alone. In 
Zetland, I have observed peat ten feet in tliickness, consisting 
.of the relics of that common moss Trichosiomum lafivgintmtvi, 
which continues to flourish vigorously on the decaying remains of 
its pri^nitors, or of liaelf. There is one difierence, however, 
prevailing between the forest-peat and the moss-peat, deserving 
of notice. The soil imder the former is always of some thick- 
ness,— while under the latter it, in many cases, can scarcely be 
said to exist. Partial depositions of bog-iron ore and marl occor 
in this formation. The marl usually consists of fluviatile ^ells, 
or encrusted n"""^. and its origin may be traced to springs 
holding carbi "u solution. 

2. Sa/nd-d 'ucts of the disintegration of inor- 

ganic inaitei cause,— the action of the atniitt- 
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]phere, or the attrition of rivers or the sea,^-Are not a\\ equally 
favourable for the growth of plants. When the rocks, which 
have been disintegrated, consist nearly of pure quartz, and the 
result is a siliceous sand, the soil is not only unfit far the growth 
of vegetables, but, from its want of cohesion, is not stationary. 
The wind regulates its condition. The strata of this divi^on, 
in reference to their origin and position, may be divided into 
two groups. The 6rst will comprehend the inland sand-drifts, 
fbnning deserts, striking examples of which occur in Africa and 
Asia. To the second, will belong the shore satid-drj/is, form- 
ing dontis, of which our own country presents several well 
marked illustrations. The materials, in the latter case, chiefly 
consist of sand, derived from granitic or sandstone rocks, and 
portions of comminuted shells. Shore sand-drifl spreads over 
the xaif and destroys its vegetable cover. In some places, I 
have seen it forming a thick bed over forest and moss peat ; the 
latter exhibiting unequivocal symptoms of rapid decomposition. 
3. Detritus. — Were the elevated portions of the earth, in a 
natural state, in reference to gravity, the soil formed by dccom- 
positioQ and disintegration, would remain in its place, and pro- 
tect the subjacent materials from farther changes. But the por- 
tioDB loosened, of whatever size, have a tendency to descend 
&om their unnatural elevation ; and they are aided in their pro- 
gress by the action of rains, frost and snow. The accumulations 
which OCCIU-, flanking the acclivities of mountain-ranges, are of 
ihis description. The extent of their encroachment on the low 
land, and the peculiarities of their arrangement, have usually 
been effected by the agency of running watw. The rivers, whe- 
ther raging in fury during rains and thaws, or gently descend* 
ing, during droughts, are still contributing to transport the dis- 
integrated materials of the mountains towards the pimns, car- 
rying forward the larger masses to short distances ; but the mi- 
nttf^ portions to their lowest level, to form islands and banks at 
the estuary. The strata of detritus thus formed, are necessari- 
ly irregular in their composition and structure, and contdn the 
relics of the animals or vegetables of the river district, or accli- 
vity, in which they ai-e situated. Detritus is subject to be co- 
vered with soil and sand-drifts; and, in many eases, repetitions 
of these strata have taken place. 



I 
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4. Silt — ^Wherever there are hollows filled with still-waler, 
whether these support the character of inland-lakes, or of the 
See^ processes ai-c guing forward, which have a tendency to 
Aem uji ; and the matter depo«ted we here venture to 



-^ 



The Lacustrine Stll is, in some instances, saline, arising from 
the evaporation which the waters csperiencc during the summer 
season. Of these, however, wc have no examples in this coDn- 
try. The more common lacustrine silt, consists of the fine partU 
des of detritus, carried into the lake liy rivers or teniponwy 
streams, and slowly deposited from its state of suspension. It 
is increased by the supply produced on the margin of llic lake 
by the disintegration, decomposition, and attrition of the rocks 
which prevail. As the lake becomes shallower, plants and ani- 
mals multiply, and contribute by their relics, to accelerate the 
process. In ordinary cases, this silt consists of an inferior bed 
of sand, with an incumbent bed of peat. In some cases there 
is an intervening bed of marl. The marl consists of the relics 
of those testaceous mollosca, which feed upon the plants of the 
lake, and the animalcula of its waters, including pbytivorous and 
carnivorous, pulraoniferoua and branchiferous ^cies. The 
marl-bed likewise recMves as the effect of subsidence, the skele- 
tons of the animals which have be«i drowned, while feeding on 
the marshy borders of thelaike, or have been conveyed into it by 
floods. The character of the lowest or earthy bed, depends on 
the character of the bed of the lake, and the materials of the sur- 
rounding hilis. Sometimes it is a sandy-clay, or a clayey-sand; 
while, in other instances, it is a pure clay, consisting chiefly of 
alumhious earth, orapuresiKceous mud, usually termed Kaolin. 
When a lake of this kind, situate on a level with the sea, and 
near the coast, has been filled up, chiefly with earthy matter, 
the surface of which has passed into soil, fit for the support of 
trees, the seaward barrier may be broken down, drainage by 
the tide may take place, followed by subsidence ; and that soil 
may be daily covered at flood, which formerly was out of its 
reach, and above its level. In a paper published some time ago 
in the Transact? . Royal Society of Edinburgh, vol. ix. 

p, 4-19, 1 endea lain the formation of submarine 

JbresU, agrceab 'ing views. Subsequently, ano- 
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tlier explanalion of these phenomena haa been offered by Mr 
Heiislow, Professor of Mioeraiogy in the University of Cam- 
bridge*. He considers the deluge of Noah as having l^lfen 
place by water " at that time added to the Earth ;'" and that, 
since that period, " this extraneous supply of water" has been 
absorbed, to a certain extent, by the solid portion of the Earth ; 
but a portion still remains, covering with the sea those forests 
which were^ in its antediluvian state, above its level. If these 
forests grew on rock, the explanation liere offered might seem 
plausible ; but they are supported by a stratum of lacustrine 
silt, and in this respect exhibit a common character. Of the 
nature of this supporting stratum, the learned Professor had not 
been aware, else it would have led liirn to assign to the forests 
a different origin. 

The Curses, especially those of high level, of the Forth and 
the Tay, seem to consist of lacustrine silt, and to have been pro- 
duced in a fresh-water lake, to wbich the sea, in its ordinary 
movements, did not extend. The proofs, in support of this opi- 
nion, will shortly be laid before the public. 

In some cases, the different beds of lacustrine silt seem to 
have been repeated, and two or more series, each consisting of 
sand (or clay) marl, and peat, occur in the bed of the former 
lake. In such cases, the first or lowest layer of peat, may have 
been covered by detritus of sand during a flood, placing the lake 
in some measure in its original condition ; or the peat itself may 
be regarded as detritus, brought from a higher level in the form 
of mud. 

Marine Silt derives its origin from the detritus of rivers, and 
tlie washing operations taking place on the sea'shore. At the 
mouths of rivers, the matter deposited has many of the charac- 
ters of detritus, united with those of marine silt. Farther off 
the shore, the marine sill is deposited under Ihe influence of cur- 
rents, forming shoals or banks, as the Dogger-bank, the Long- 
fortus and Jutiand-reef in the German ocean. The marine-ailt 
receives the remains of sea-animals, which, in some instances, 
contribute greatly to its increase, as the coral reefs abundantly 
testify. It must likewise, in the case of great floods, receive the 
relics of terrestrial animals. Mr Stevenson has published the 
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rcsultx of some very curious and valuable observations on the 
marine wit of the G-erman Ocean, in the Weraerian Memoirs, 
vol. iii. p. 31 4, 

S, iW/wuiMwi.— Violent movements in the waters of the globf^ 
both of lakes and of the sea, appear to have taken place at dif- 
ferent intervals, and have introduced depositions among the mon 
dem strata of the most interesting kind. These deposits, from 
violent inundation, divide themselves into two kinds. 

Lacustrine Diluviwu. — This seems to have been produced 
by the sudden bursting of the harriers of alpine lakes, by whicli 
the waters flowing out in mass have carried before them all tiw 
detached fragmenis of rock, soil of every kind, detritus, and 
silt, and distributed them at the lowest level on the plain. Swit- 
zerland has frequently experienced the effects of such sudden 
inundations ; and the horizontal shelves of ihe glens of LiOcha> 
ber, in our own country, give unequivocal indications nf similar 
occurrences. 

The diluvium, in some cases, consists of clay, deposited in 
one unslratified mass, and the contained boulder-stones are ai 
large at the top as at the bottom of the bed ; circumstances in- 
dicating the violent action of tbe transporting cause. This di? 
Invium is known in Scotland by the name of Till. The sand 
and gravel usually form small eminences, obviously influenced 
in their direction by the neighbouring bills or valleys, and oc- 
casionally containing deep cavities, the indications of the eddies 
in the torrent by which they were deposited. 

In some instances the diluvium consists chiefly of peat, as 
happened in the inuption of Solway moss, 16th December 
1772, an interesting account of which was published by Dr 
Walker in the Phil. Trans, vol. ixii. p. 123. 

These materials seem to have been derived from the strata of 
the river district. Hence, even in a comparatively limited 
^pace, the materials of the diluvium may exhibit very different 
characters. In the neighbourhood of my dwelling, where very 
extensive depositions of diluvium occur, the materials. consist 
exclusively of the remains of primary, transition, and old red 
sandstone rocks. lea to the south, they as unequivocally 

include the relit ndent coal formation. 

In speciilatin es which have taken place, we 
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should bear in mind, that the aspect of the uiuntry is now wide- 
ly diifercnt from that which it must anciently have presented. 
There are several facts which lead nic to believe, that the Ger- 
man Ocean was once an inland lake, on the east side of our cen- 
tral chain of primitive rocks ; and that the Minch was another, 
on the west side, having, as its barrier against the Atlantic, ano- 
ther primitive chain, the wreck of which now forma the Long 
Island. 

The Clonic remains found in this lacustrine diluvium, in- 
clude of course those of the animals and plants which occupied 
the districts through which the currents passed. In some cases 
they seem to be collected together in one spot; in other cases 
they have been found detached. 

As in some measure connected with lacustrine diluvium, that 
which is produced by watersjxmts deserves to be noticed. Many 
striking examples of this sort are on record. The effects are 
similar to the bursting of a lake, and the matter depositecl exhi- 
Ints nearly the same character. 

Marhie Diluvium. — The evidence proving the origin of this 
kind of diluvium, rests on the occurrence of the remains of mfi- 
rine OTmnala, in such circumstances as to indicate (hat the sea 
had transported them to their present situations. Many sud- 
den risings of the sea have taken place wittiin the period of au- 
thentic liistory, by which shells, and sand, and gravel, have 
been [daced in situations now considerably removed from the 
influence of the tide. Other inundations, of which neither Ins- 
tory nor tradition preserve any memoria], have left their spoils 
in some cases far inland, and at higher levels. 

In 1806, I examined a bed of sea-shells which occurs to the 
westward of Borrowstounness, on the Forth. At Craigenbuck, 
about two miles west from the town, I found it upwards of three 
feet in thickness, resting on a bed of small gravel, and elevated 
ihirty-ihree Jeet above high-water mark. The shells belong to 
animals still existing in the Frith of Forth. The common oys- 
ter and mussel occur in greatest abundance ; besides which v 
observed, Patella vulgaris, Vaius jmllastra, Buccinum unda- 
tum and lapillus. Turbo littoreits, and Nerita litloralis*. This 

■ Bee ■ descriplion of thii bed lead before the Werneiian Society 
her 1811 , and published in Iho Annalu of Pkitosopky fut Augosl 1814. 
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bed may be traced, nearly at llie same elevation, several miles 
to the westward, on the south bank of the Forth j and at Alloa 
the same bed occurs, but the shells are in a more broken Btat^ 
and occur at a much lower level ". 

Two interesting facts have recently been made public, in all 
probability connected wiili the inundation of the sea, whicli do- 
posi[ed the shells now referred to. In July 1819, the skeleton 
of a whale was found imbedded in Lacustrine silt, at the marsh 
between the estate of Airthrey, belonging to Sir Robert Aber- 
cromby, Baronet, and the estate of Powis, the property of Ed- 
ward Alexander, Esq., near Stirling, The skeleton was about 
72 feet long, giving indication of its being a Razor-back, and 
was situate 20 feet above the rise of the highest tides in the 
Forth •. Another skeleton of a whale has been discovered, in 
similar circumstances, on the opjwsite side of the Forth, near 
Dimmore Park, the seat of the Right Honourable Lord Dun. 
more. It probably belonged likewise to a Razor-back, as it ia 
stated to have measured from 85 to 90 feet in length. It was 
situate in the same lacustrine silt, and " between 23 and ^4fjeet 
higher than the highest tide of the Forth at present "f"." In the 
same bed of lacustrine silt, stags' horns are occasionally found. 
Disposed as we are to connect the bed of marine shells with the 
skeletons of the whales, and to consider that one inundatim 
placed these remans of different marine animals in such pecu- 
liar situations ; other relies of the inhabitants of the deep may yet 
be looked for on both banks of the Forth and its lateral valleys 

Indications of violent commotions in the German Ocean, oc- 
casioning inundations in the connected friths, likewise occur to 
the northward. In the Statistical Account of the Parish of 
Peterhead, by the llcv. Dr Moir (vol. xvi. p. 558.), it is stated, 
that " ll-ssil shells are found in great quantities, 20 or SO /erf 
above the present level of the sea ; and it is remarkable, that 
some of them are of a larger size than any that are now to bd 
found on the coast." In the account of the Parish of Nig, R 
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shire, (vol, siii. p, SI.), it is said, that " in the place of Anker- 
ville, a part of the property of Mr Cockbiirn Ross of Sliatid- 
wicke, in a bank removed at more than the distance of a mile 
from the sea, and raised many feet above its level, there is a 
stratum of oyster-shells of considerable extent, and above half a 
foot in depth ; they lie about three feet below the surface of the 
ground, and, underneath them, there is a stratum of fine sand, 
like that on the sea-shore." In the Transactiotis of the Royal 
Society of Edinburgh (vol. x. p. 1 05.), there is a " Notice re- 
specting the Vertebra of a Whale foiuid in a bed of bluieb 
clay near Dingwall," by Sir G. S. Mackenzie, Baronet. The 
bone was found in a bed of marine diluvium, consisting of a 
dark bluish clay, much mixed with sea-shells, three miles dis- 
tant from high- water-mark, and IZ^eet in height above the level 
of the sea. Theoccurrcnceof this bone and accompanying shells, 
when viewed in connection with the oyster-shelLs at Ankerville, 
in a different part of the Bay of Cromarty, give indications of 
an inundation of the sea in that quarter, similar to that which 
appears to have taken place in llie Frith of Forth, and with 
which it was probably cotemporary. 

On the west side of the country depositions of marine dilu- 
vium have likewise been noticed, corresponding in character with 
those on the eastern coast. 

On cutting through a bed of sand and clay, which is about 
¥ifeet above the level of the present bed of the Clyde, nearly 
four miles from Glasgow, and in the line of the Ardrossan Ca- 
nal, a considerable accumulation of marine shells was met with. 
These consist of the common species at present inhabiting the 
Frith of Clyde, but at a distance of twenty miles from the spot 
where these relics are situate. The notice of this occurrence, by 
Capttun Laskey, is inserted in the Annals of Philosophy for 
February 1814, vol. hi. p. 150., and Wernerian Menunrs, vol. iv. 
p. 568. . 

The marine deposits which occur on the banks of Loch Lo. 
mond, have been minutely described by Mr James Adamson, in 
Wemerian Memoirs, vol. iv. p. 33 1. These occur in three dif- 
ferent places on tlie margin of the loch. In one place, the sea- 
shells are luiited with compact calc-tuff, — in the other they are 
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iiubediled iti a brown clay. The sj)ecies are similar to those 
notitied I>y Captain Laskey, and still common in the eetuary of 
the Frith of Clyde. They are conadered as occurring about 
9S.Jiet alwve the present level of the sea. 

To these examples <^' marine diluvium others might be addU 
ed, which have iteen observed in £ngland, as in Essex, &C.— ; 
Geti. Trans, i. p. 830. And it is probable, that many more re. 
main tu be investigated. The shells which occur, being those 
of the preeent seas around the British Isles, furnish the means 
of distinguishing the modern mai'ine diluvium from depoatiou 
of a similar character, which have taken place during earher 
epochs, and in which the materials are ycl in an unconsolidated 
state; as in tlie dilferent formalions above the chalk. The ma,, 
rine shells, howevei-, in these last, do not belong to the present 
race of animals. 

6. Volcanic Deposits. — These, whether of lava, ashes, or en- 
crustations round the margin of hot-springSj may cover all the 
strata already enumerated, or be covered by them. Fortunate- 
ly for this country, such de[»Bits, with a ^ngle exception, are 
absent. On the 20th October 1755, a shower of Mack dust feU 
in Zetland. It resembled lamp-black, but smelled strongly at 
sulphur.— PAjV. Trans, iv. p. 997. A similar dust fell i 
ship belonging to Leith, on the 93d or 94th of October, when 
between Zetland and Iceland, and about 95 leagues distant from 
the former, — Phil. Trans, xlix. p. 610. 

In viewing these different groups of modern strata, it is sur. 
priang to observe the vaiious causes which may have been con- 
cerned in their production, and the intermixture of the indiyU 
duals of the animal and vegetable kingdom, of fresh-water and 
terrestrial producdon, with those of the ocean. A most interest* 
ing question here presents itself, and one which involves some of 
the most important speculations in geology. Are we to consi- 
der the, causes by which the different modern strata have been 
produced, as analogous to those which have contributed to the 
formation of the sti'ala, belonging to the more ancient epcK^bs of 
the Earth's history -■' If this question be answei'ed in the affirma- 
tive, the occurrep"" "*" fresh and salt water deposits in the same 
hollow, and the ' ' \d and sea animals in the same bed, 

ifill cease to txt ; and many of the irregularities, 
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in thickaess and extent, and arrangement, whicli the strata ex- 
hibit, will more cosily be referred to their true cause. In such 
circumstaaces, the geologist will discover the importance of at- 
tending to the geognostical relations of the modem strata, and 
ihe laws which influence the physical and geographical distribu- 
tion of the present races of organised beings; in order that, by 
proceeding from the distini't to the obscure, he may qualify him- 
fldf for illustrating, with a greater chance of suocess, the various 
changes which the crust of this globe has undergone. 

In examining the peculiar character of the causes wliich ope- 
rate in the production of the modern strata, we discover, in iheli' 
results, three groups possessing very dift'erent features. In one 
we witness matter brought from an unnatural slate, or from a 
high level above the sea, and dcptisiied in a more natural condi- 
tion, or nearer ihe level of the sea. Such are the depositions of 
detritus, lacustrine and marine mlt, and lacustrine diluvium. 
In another, the causes in operation prevent, in some measure, 
the tendency of the wearing and lowering of the elevated parts 
of the Earth, and die products are soil and inland sand-drifts. In 
a third group, the matter deposited is brought from a natural 
condition, near the level of the sea, and elevated into an unna- 
tural situation. Such are the products of shore-sand-drifls,— ot' 
marine inundations, and of volcanic eruptions. How far these 
may have mutually counterbalanced one another, in the great 
scale, and during the different epochs of the Earth, can scarcely 
be satisfactorily determined, in the present state of geological 



The preceding remarks, on the modern strata, when viewed 
in connection with the observations on the extinct and extirpated 
animals, published in the last number of the Journal, wil], I 
hope, serve to throw some light on the modern epoch of the 
Earth's history, and the important geological phenomena which 
it embraces. 
Manse of Flisk, ) 
Dec. 3. 1824. J 

■ In a futuie Number, a view of the Caisea in the Poith, Tay, &c., as con- 
nected with the foroiet configntaiion of the river diilriclB of these riven, Ac, 
will be given>^£((iV. 
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AiiT. XVII. — Oh Uie Geographic Distribution qft/ie Graminex; 
with Coloured Maps. (Ptales VI. and VII.) By Professor 
I SCHOUW *. 

' JL HE grasses, both in respect of the economy of nature, and 
tommercial intercourse, are of no small importance. In most 
'fiountries, they form the principal part of the exterior covering 
'cS the earth. They materially affect the atmosphere, especially 
its quantity of moisture. They support a n-liole world of in- 
sects, and afford the chief nourishment of domestic animals. 
They are, on this account, of the utmost consideration in the 
breeding of cattle ; and, since the most important of the culti< 
vated plants belong to them, they constitute likewise the basis of 
agriculture. But the rearing of cattle and of corn is the main 
support of states, and determines the degree of culture, mode of 
Hfe, and, to a certain extent also, the manner and customs of 

•particular people. The geographical relations of the gramina 

'must, therefore, be interesting, not merely to the botanist, but 

'to those who occupy themselves with the sciences relating to 
nan, and the policy of nations. In respect of oniament, this 

'class plays a very prominent part in the arrangements of nature. 

'The grasses impart to the plains and hills their lovely green ; 

'they border the blue waters of the lake ; and, with them, the 

' spring first puts forth its vegetation. 

The Gramina are distinguished by such peculiar marks, that, 

"even those who have no knowledge of botany eaaly recognize 
tbem, the Cyperacete alone having any resemblance to them ; ] 
though, from them also, they are separated by a broad line of 
distinction not to be mistaken. 

The family is very numerous. Persoon's Synopsis contains 

"812 species, composing ^^gth part of all the plants therein enu- 
merated. In the system of Rsemer and Schultes, there are 
1800 ; and, ance this work, were it now brought to a conclu- 
aon, would probably contain 40,000 in all, it may be assumed 
that the grasses form a twenty-second part. It is more than 
probable, however, that, in future, the grasses will inci'ease in a 
larger ratio thar 'er pha;nercigamic plants, and that per- 

haps the just pi ~>c as I to SO, or as 1 to 16. Greater 
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Hence it follows, that not one of these groups belongs exclu- 
■vely to either the one or the other zone; but that, on account 
\ of the proportionally greater number, the Panicea, Chloridea, 
1 Saccharina, Ori/zea, OlyreeE, and Bombtisaccir, may be regard- 
I cd as tropical, Agrostifka, 'Bromca, and Hordeacea, as extra- 
I ftopical fomis|; and that there ia, consequently, a considerable 
I tonirast between the forms of these two zones On the contrary, 
f ^e difference between the various continents and degrees of lon- 
I ptude is inconsiderable. Neither in the torrid nor temperate 
aonc has any group in the Continent a perceptible preponderance 
[ over another. The result also appears to be the same, on com- 
[ paring the two hemispheres. We know, however, too little of 
I flie Southern to state this precisely. In respect of elevation, the 
[ fliitribution, according to the degrees of latitude, is very similar; 
f Jbr, in the mountains of South America, tlie proportions of the 
I fcrgcr groups are : 
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Between the genera, the contrast Is naturally greater, and ma- 
nifests itself not only according to the latitude, but also the lon- 
l^tude. Thus in the torrid zone, tlie genus Papains has a de- 
cided preponderance in the new world. Most of the genera, 
however, especially the larger, for example, Panicum, Andra- 
fogon, CMwls, are every where nearly etiual, those that are 
peculiar being generally not at all numerous. The generic dif- 
ference between North America and the temperate regions of the 
European Continent, is very small. In North America, however^ 
agreater number of tropical forms appears. Between the two teift- 
pel-ate zones also, the distinction seems to be by no means codo- 
derable. Of 36 species from the Cape, 30 occur in the tcmperats 
zone oftheNo-''"""n Hemisphere; while, in other families, Soixlb- 
ern Africa h 'iar to itself. In the ex tra^ tropical part 

of New Hoi number of genera are found also ii^ 

the north (a his appears to be still more tke caw 
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in the southern parts of South America, as well as New Zealand. 
One of the most extensively' distributed genera is Poa. It is 
found almost over the whole earth ; and, although it reaches its 
maxiuiuni in tlie temperate, has also many species in the torrid 
zone. 

A tendency to a wider distribution in the family of the 
grasses, is found, not only in the groups and genera, but also in 
the species. Among many examples, we particularize only Lap- 
pago racemosa, which occurs in the south of Europe, in Ara- 
bia, in both Indies, and in South America ; Cenchrus echinaius, 
Fealuca mourns, Poa me-gaxtachya, Andropogo)i AUionil, Holcut 
halepensis, in tlie high lands of South America, and in Europe ; 
Panicum Crus galli, P. glaucum, Ct/nodon Dactyliyii, Hokus 
gryllus, Anindo Phragmites, and Featuca Jluilans, in Europe 
and New Holland; Paspalus vaginatus, in Tranquebar, Ja- 
maica, and the Isle of France ; P. filiformis in India, Jamaica, 
North America ; RotthoUia dimidiata, in Guinea, at tlie Cape, 
and in Jamaica ; and Impcrata arufidinacea on the Mediterra- 
nean, in India and New Holland. 

This family, then, is every where nearly the same, or it has a 
tendency to distribution in whole groups, genera, and species (dis- 
tributio formis suhordinatis conjunctis), to which, however, cer- 
tun genera and species form exceptions. The individuals, also, 
of several species occur, not unfrequenty mixed (distributio spe- 
ciebus mixtis) ; for meadows usually contain many species of the 
grasses, 

What has been said of the decided influence of the degrees 
of latitude on groups and genera, holds also of the habitus of 
vegetation in general. The greatest differences between tropical 
and extra-tropical grasses appear to be the following ; 

1. The tropical grasses acquire a much greater height and 
occaaonally assume the appearance of trees. Some species of 
Sambusa arc from SO to 60 feet high. 

2. The leaves of the tropical grasses are broader, and ap- 
proach more in form to those of the other families of plants. Of 
this the species Paspalus affords many examples. 

3. Separate sexes are more frequent in the tropical grasses. 
Zea, Sar^ium, Andropogon, Olyra, Anthistvna, Ischamum, 

, and many other genera, which only occur in the^or- 
it - 
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rid zone, and are there found in perfection, are monoedousr et 
polygamous. Holcus is perhaps the only extratropical geBfi* 
with separate sexes. 

4, The flowers are softer, more downy, and elegant. 

6. The cxira-lropical grasses, on the contrary, far surpass tht 
tropical in respect of the number of iodtvidiials. The compact 
grassy turf, which, especially in the colder parts of the tempe- 
rate zcHies, in spring and summer, composes the green meadows 
and pastures, is almost entirely awanting in the torrid zone. 
The grasses there do not grow crowded together, but, like other 
plants, more dispersed. Already in the southern parts of Eui- 
rope, the assimilation to tho warmer regions, in this respect, is 
by no means inconsiderable. Arundo donax, by its height, re- 
minds us of the bamboo ; Saccharum Ravenna, S. TsTieriffk, 
Jmpcrata arundinaceoy Lagttrus oratus, Lygeutn spatium, and 
the species of Slipa, by their soft, downy, elegant flowers, and 
the species of Amlropogon, JEgihps, &c., by separate sexes, 
exhibit tropical qualities. The grasses are also less gregarious, 
and meadows.seldomer occur, in the south than in the north of 
Europe. 

As to what relates to the <]istribution of individuals, the ge- 
nerality of species are social plants. 

Lastly, Do we wish to know how this family is distributed in 
respect of the number of species, and where they reach their 
maxima and minima, the following materials may supply, not 
indeed either a complete or faithful representation, because the 
grasses are not treated of by botanists or travellers in general, 
with the same care as the other families ; but they will at least 
give some hints towards effecting that object. In Persoon's Sy- 
nopas, the grasses of the torrid zone form l-25th, and those 
«f the norLucrn temperate zone 1-S3d of the whole vegetation; 
but when it ia considered that the grasses of the former have 
been less investigated than the European, the quotient would be 
nearly alike in both zones. In the systems of Rsemer and 
Schultea, the tropical are to llie European grasses as S to 3 ; 
but this is, from a probable conjecture, also tlie proportion of 
all the tropical and extra-iropical plants. In Persooa's Synopsis 
it is as 1 to S ; and since the publication of that work, the know- 
ledge of the tropical has been enlarged in a greater proportion 
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tiian that of the extra-tropical plants. Although, however, the 
c[uotient3 in the torrid and temperate zones may be nearly 
equal upon the whole, when taken in subdivisions there will bp 
an inequality. In the warm regions of South America, the 
grasses, under SOO toises elevation, form from l-15th to l-16th of 
the whole ; in the West Indies 1-1 7th ; on the river Esquibo, in 
Zugana, 1-I2th to l-15th ; on the river Congo, l-12th to l-13th ; 
in Guyana, 1-lOth ; (in the three last the local circumstances are 
particularly favourable for the grasses) ; in the East Indies, ac- 
cording to Brown, l-12th ; in Arabia, l-15ih ; and in tropical 
New Holland, 1-lOth to 1-llth. Now, attending to the circum- 
stance, that the troi>icaI are scarcely so well known as the other 
phanerogamic plants, it is not improbable that the true quotient 
for the torrid zone is 1-lOth to l-12th. Inthe warmer parts of the 
temperate zone, the grasses appear to form a smaller proportion 
of the vegetation ; for, in the extra-tropical parts ef New Holland 
they form l-g4th to l-25th, at the Cage l-35th, in Greece l-15th 
toi-l8th, in the Canary Islands l-12th to l-13th, in the Crimea 
and Caucasus 1-1 4th to l-15th, in Naples 1-1 Ith to U19th, in 
France l-13th, in Harberg I-llth, and in Hgypt (where, how- 
ever, the circumstances are peculiarly favourable) l-8th. Farther 
north, the relative numbers seem to Tise somewhat higher; in Ger- 
many l-13th,inGreatBritain I-l Ithtol-lSth, in Denmark l.lOlh 
to 1-1 1th, in Scandinavia 1-lOth to l-I I th, in Kamschatka l-"7lh 
tol-Sth, Lapland 1-lOth, Iceland l-Sth to l-9lh, Greenland l-8(h 
to l-9th, and in North America, according to Pursh, l-14th to 
1-1 5th. We may assume, perhaps, as a medium for the warmer 
parts of the temperate zone, l-12th to 1-1 4th; for the colder, to- 
getherwith the polar regions, l-8th to 1-lOth. That almost in 
every Flora, the quotient is considerably higher than in the woi^s 
of Persoon, and of Bjemer and Schultes, affords another proof, 
that, in the rule, the distribution of ihe grasses is more extenave 
than that of the other pbajnerogamic plants. 

In Southern Europe, the number of the grasses seems to di- 
Bainish according to the elevation, for, in the Alpine Flora, they 
are only l-18lh. The distribution accfwding to the elevation 
does not, therefore, accord with that according to the latitude.; 
in South America the agreemem is greater, for the relative num- 
bers are, to 200 toises, l-lSth tn l-16ih ; 200 to 1100 toises, 
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;J-15thtol-l6th; I100tol600toiscs,l-llth; above 1600 toUes, 

.1-1 Itb. 

A detailed representalion of the diatribution of the cultivated 
I ^jromina would certainly be very interesting. Here we must r^ 
I 'Strict ourselves to a Bhart and general outline. We shall endea^ 
1 jrour to specify tbose gramina whicb are the prevailing ones in the 
f large Zones and Continents, mentioning, in passing, those plants 
I f£ other families which either supply the place of, or are asso^ 
I ((aated with, the different kinds of grain, as the chief article k£ 
\ tood. This distribution is determined, not merely by 
f but depends on the ci^-ilization, industry, and traffic, of 
I jieople, and oflen on historical events. 

T , Within the northern polar circle, agriculture is found only i 
I S.few places. In Siberia grain reaches at the utmost only to 
I in the eastern part scarcely above 55°, and in Kamtschatka thi 
I ^ no agriculture even in the most southern parts (51°). ~ 
polar limit of agriculture, on the north-west coast of AmericBj 
pears to be somewhat higher ; for, in the mure southern Russi 
possessions (57° to 58°) barley and rj'c come to maturity. On t 
east coast of America, it is scarcely above 50° to 52°. Only 
Europe, namely, in Lapland, does the polar limit reacb ; 
unusually high latitude (70'). Beyond this, dried fish, ai 
here and there jwlaloes, supply the place of grain. 
. The grains which e.-itend farthest to the north in Europe a 
parley and oats. These, whicli in the milder climates are n 
I tiBed for bread, afford to the inhabitants of the northern 
^'^f Norway and Sweden, of a pai't of Siberia and Scotland, tbf| 
txi^ef vegetable nourishment. 

Hye is the next which become associated with these. Thig .^^ 
Iv^ prevMling grain in a great part of the northern temper^ 

le, namely, in the south of Sweden and Norway, Denmi 
I «pid in all the lands bordering on the Baltic ; the north of*'' 
I Germany, and part of Siberia. In the latter, another very nn- 
I tritious grain, buckwheat, is very frequently cultivated. In 
f ^e zone where rye prevails, wheat is also gener^ly to be found ; 
I barley being hcT'c chiefly cultivated for the manufacture of beer ; 
I mid oats suppl'' " ^ 'or the horses, 

To these tl zone in Europe, and Western Asia, 

(here rye d vheat almost exclusively furnishes 
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bread. The middle or the south of France, England, part of 

Scotland, a part of Germany, Hungary, the Crimea and Caucas- 
us, as also the lands of middle Asia, where agriculture is followed, 
belong to this zone, Here the vine le also found ; wine supplants 
lie use of beer; and barley is consequently less raised. 

Next comes a district where wheat still abounds, but no 
longer exclusively furnishes bread ; rice and maize becoming fr&^ 
quent. To this zone belong Portugal, Spain, part of France on 
the Mediterranean, Italy and Greece; further, the countries of 
the £ast, Persia, Northern India, Arabia, Egypt, Nubia, Bar- 
Hbory, and the Canary Islands : in these latter countries, liowever, 
the culture of maize or rice, towards the south, is always more 
considerable, and in some of them, several kinds of sorghum 
{Dura) and Poa Abyssinica come to be added. In both these 
re^nsof wheat, rye only occurs at a considerable elevation^ 
oats, however, more seldom, and at last entirely disappear ; bar- 
Aey affording food for horses and mules. 

In the eastern parts of the Temperate Zone of the Old Con- 
tinent, in China and Japan, our northern kinds of grdn are very 
(infrequent; and rice is found to predominate. The cause of 
this difference between the east and the west of the Old Conti- 
nent, appears to be in the manners and peculiarities of the peo- 
ple. In North America wheat and rye grow as in Europe, but 
more sparingly. Maize is more reared in the western than in the 
Old Continent, and rice predominates in the soutliero provinces 
of the United States. 

-In the Torrid Zone, maize predominates in America, rice iif 
Asia, and both these grains in nearly equal quantity in Africa. 
The cause of this distribution is, without doubt, historical ; for 
Asia is die native country of rice, and America of maize. In some 
eituatioBS, especially in the neighbourhood of the Tropics, wheat 
is also met with, but always Bubordinale to these other kinds of 
grtun. Besides rice and maize, there are, in the Torrid Zone, se- 
veral kinds oi grain, as well as other plants, which supply the 
inhabitants with food, either used along with them, or entirely 
tx»:upying their place. Such arc, in the New Continent, yams 
iJ>ioscorea alaia), the manihot (Jatrop/ia manUiot), and the ba- 
tatas {Convolvulus batatas), the root of which, and the fruit of 
the pisang (Bananae, Musie, sp.), furnish universal articles of 
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food. Ill the same zone, in Africa, doiira (torghum), [Uflanj^ 
manihot, yams and Arachis hypogaa. In the £a3t Indies and 
on the Indian islands, Ekusine coracofia, E. Hricta, Pontow 
Jrvmentaceum ; several palms and cycadca?, which produce iM 
Mgo; pisang, yams, batatas, and the bread-fruit (Artocarpat 
inciia). In the Islands of the South Sea, grmn of every kind dia- 
s^i^ars, — its place being supplied by the bread-fruit tree, thrf 
pisang, and Jaira pmniuyida. In the tropical parts ofNew H(^ 
land there is no agriculture, — the inhabitants living on the pnM 
duce of the s^o, of various palms, and some species of acum. f 

In the high lands of South America there is a distributic^ 
uinilar to that of the degrees of latitude. Maize, indeed, growa 
to the height of 7200 feet above tlte level of tlie sea, but on^ 
predominates between 3000 and (iOOO of elevation. Below 300Q 
feet it is associated with the pisang, and the above- men tionej> 
T^lables ; while, from 6000 to 9260 feet, the European graioa 
abound, wheat in the lower regions, and rye and barley id tliri 
higher ; along with which Chcimpodhim Quinoa, as a nuintkiwr 
plant, must also be enuuierated. Potatoes alone arc culdvate^ 
froni92G0io 12,300 feet. 

To the southof the Tropicof Capiicorn, wherever agriculture is 
practised, conbiderable resewiblance with the northern Temperate 
Zone may be observed. In the«outhem partsof Brazil, in Buenos 
Ay res, Chili, at the Cape of Good Hope, and in the Temperate 
Zone of New Holland, wheat predominates ; barley, however, 
and rye, make their appearance in the southernmost parts of 
these countries, and in Van Dieman's Land. In New Zealand 
the culture of wheat is said to have been tried with success ; hut 
die ioha!»tants avail themselves of the Acrott'ichum J'urcatum, as 
She main article of sustenance. 

Hence, it appears, that, in respect of the predominating kinds 
di grain, the earth may be divided into five grand divisituis or 
kingdoms: The kingdom of rice, of maize, wheat, rye; and, 
lastly, of barley and oats. The three first are the most exteu- 
tive ; the maize has the greatest range of temperature ; but rice 
4iay be said to support the greatest number of the human race, 
■"' In Plates V 11. tliese kingdoms are represented by dif- 

ferent coktun nits in nature are not abrupt, 

the map, will ery one. Where, in any particti« 
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Jar kingdom, besides the predtHninaUng grain, another is also 
fcmnd to abound, the circumstance is indicated by streaks of 
the colour, by which it is elsewlierc represented •. i 



Art. XVIII, — A Memoir on ike Bag or Bladder occaaionatly 
protruded from Ihe mouth of the Dromedary. By Dr Paolo 
Savi, Professor of Natural History in the University of 
Pisa". 

i BATELLERS and naturalists who treat of the Dromedary, 
mention, that this animal, in the rutting season, protrudes from 
its mouth a bladder (some say two) which contracts and dis- 
af^ars iu tlie act of inspiration. It is singular thai hitherto 
no one, as far at least as I am aware, has directed bis attention 
to examine thoroughly and explain the fact, unless in a hypo- 
thetical manner. 

Wherever he bites, says Tavernier, he carriis off" the piece, 
and from his mouth there issues a white foam, accompanied with 
two bladders, which are large and blown up like the bladder of 
a bog. — Voyage de Taveniier, torn. i. p. 161. And BnFun, 
who may be said to copy him, says, " It is then said, that they 
foam continually during the rutting season, and lliat one or two 
red vesicles, aa^argc as a hog's bladder, issue from their mouths.'" 
— Buffon, vol. vi. p. in. 

" For forty days they scarcely eat any thing, and two large 
bladders are continually projected from their mouth, with a very 
disagreeable rattling." — Menagerie du Museum NeUtonal ; par 
La Cepede et Cuvier, p. 2, 

" Apro^do sovenie la hacca e eaccian Jueri una vesica 7nem~ 
branosa rossa cite vientra nella alto dell in/qjirasionc!^ — Rau- 
zrnii, Elementi di Zoologia, torn, ii., parte 3, p. 596. 

The above is all I find written on (he subject, and hence, I 

■ Id regard to tbe coloured maps, we liave to notice, that, in some copies, the 
red colour ii marked Oats, whereas it ought la be Oats and Barley ( and also that 
Ihe yellow colour occupies too great a cipacc in Britain and tielBitd. 

■f-.Prom HoavoGiomak de Litterali, No, xit-. Pisa IStt — Translated by oar 
friead Thomas Sten-git Traill, Esi^. 
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I diould think myself inexcusable to naturalists, had I not prsL' 
I '«Bred materials fur ilUistraling and explaining tlie fact, placed si 
I I am, in a situation the most suited to note the habits, dis 
P>lion and structure of this animal- There is, as is well knoi 
I Bear Pisa, a breed of camels pertaining to the Crown, 
I district of San Rossore, in an extensive and beautiful pi 
I which, defended from the north winds by a mountain chi 
L ways enjoys a mild temperature. 
I The soil of this district is chiefly sandy, and abounds in 
w thickets of evergreen plants, of the species most agreeable to 
I camels ; hence these animals, there enjoying perfect liberty, 
I suitable food, and living, in short, in circumstances almost similar 
I to those of their native country, are perfectly accustomed to the 
I lilimate, are in perfect health, and completely perform all thoE 
I Ainctions, which can never be the case with camels cooped 
f IB the menageries of a colder climate, almost the only Mtuati< 
[ under which they have been attentively examined by naturali 
I I therefore endeavoured to profit by these favourable circum- 
f iftances as much as possible, especially as I frequently was among 
I Ifae camels in summer and in winter, both with the females while 
1 wckling their young, and with the males, either feeding at large 
\ 1st the woods, or led by the camel drivers in agricultural labours, 
I mod had every convenience for examining them attentively, and 
J.^udying their natural history. And although the camel be as 
[ amnial of which much has been written, yet I lft\'e found that 
I aome facts have escaped other observers, and that some thi 
Y which have been stated respecting them require correction. 
[ But before entering on the subject, it is necessary to 
I tain to what species the camels of St Rossore belong. The best 
I naturalists admit but two species of the genus Camelus, viz. the 
I 'camel with two bunches, Camelus Bactrionus; and thccamel with 
f « single bump, Camelus Dromedaritts. As our camel is furnished 
I with but one hump, it belongs to the last species ; and Professor 
i fianti, in a memoir Sur les Ckamamx de Pise, inserted in the 
I 17th volume of the Amtales du Museum of Paris, for 1811, has 
1 given it the name of Camelus Dromedarius. But Signior 
I 'JLuigi Porte, '' ''ed, in ]815, a memoir Sul CameUo 

I ToscanOf is ( '' Valmont de Bomarc, and of diveri 
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traTcllers, who iDclinc to distinguish three species of camels ; 
viz. 1st, The Bactrian Camel, with two humps ; 2d, The Dro- 
medary, with a single hump, a Gmall head, slender legs and 
neck, a light body, and ^fted with, great fleetness ; 8(/, The 
commoQ or Arabian Camel, also with a single hump, with 
stronger hmbs, a thicker neck and body, and a slower pace ; 
and to this species lie would refer iJie Tuscan camel. Yet, it 
may be asked, are the distinctive marks between the common 
camel and the dromedary sufficient to constitute a species? 
Certainly not. No naturalist will attach lo them so much con- 
sequence as to make them the diagnostics of a permanent va- 
riety, or a species; and Forskall himself considers the animals 
^mple varieties of the same species, remarking that the drome- 
dary, " a camelo(viilgari) nim specie sed propagatione differt^' 
— ^Forskall, Jnimalium Deacripiiones, &c. quie in Itinere Orieii- 
tali observavlt. Havnise, 1675, p. 4. Our camel, then, I place 
in the species Dromedarius, although I admit that the speci^c 
name may not be very suitable, because the name dromedary is 
thus not appropriated to a species distinguished for fleetness, 
but used generally to denote all camels with a single hump. 
Yet, as Linnu3us, Buflbn, Cuvier, and all the most approved 
naturalists, have adopted this denomination, it would be a diffi- 
cult, as well as an useless task to correct tliis slight mistake. 
Professor Santl, however, does not etr in naming tlie dromedary 
the single hunched camel of St Hossorc; but wishing to deter- 
mine to which of the two varieties of this species it belongs, I 
agree in saying with Signior Porte, that ours are the Arabian, 
or common, or true camels, and not dromedaries, since they at 
the first glance assimilate to the former in shape and habit. 

But, it is now time to return to the guttural bladder of the 
dromedary, the original object of this memoir, from which I 
have digressed, to enlarge on a discussion, in my opinion, not 
without utihty, there being many Tuscans still uncertain of the 
appropriate name of our camel, although the question has been 
for some time decided beyond the Alps, 

From ail I can collect in the various books I have consulted, 
the Bactrian, or the two hunched camels, never shew this sac, 
which BO many have remarked in the dromedary : " lla iCont 
point cette vessie, gtte lea dromedairesjiyiu sortir de leur bouche 
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^ cette epoque."" — La Cepede et Cuvier, Menagerie du Museum^ i 
Art. Chameau, p. i. but it is found solely in the dramedu^ j 
and only among the males; and they exhibit it onlyduring the i 
ting season, that is, in February and March. One of the i 
remarkable facts in the history of the camel, is, as we now kno 
the peculiai-, and, if I may say, infuriated, state in which I 
■re found at thai season. They then eat very little, and i 
lequenily have little food in their immense paunches, which | 
ether times are so distended ; their belly is smaller, and more dis- 
tant from the ground 4 they have as it were the paunch retract- 
ed, paucia ritirata as the camel drivers say. The discharge 
from the occipital gland ♦ is more copious, so that the hair of 
the inferior port of the neck is soiled with it. The animal be- 
tonies thin, and ruminates more slowly, often moving the jaws 
on each other without having any thing between the teeth, by 
vhich a sort of disagreeable and sharp grinding is produced. 
They void their urine slowly, and receive the stream on thdr 
tail, with which they afterwards sprinkle their backs. They 
become restless, and frequently bestow bites and kicks on thor 
companions, and occasionally on their keepers ; and, lastly, they 
project from the sides of their mouth, a membranous body of 
a. deep flesh-colour, which they generally inflate like a bladder. 
AnioDg the different authors who mention this fact, some, as 
we have seen, assert that two are observed at the saaie time, 
one on each side of tlio mouth ; but this is not true. The dro- 
medaries do not, and cannot, project more than a single bladder 
t any one time. The sight of a female, the very odour of her, 
the presence of another male in heat, are sufficient lo produce 
the phenomenon of the bladder. At first a deep rattling + ia 
beard, and then fmm one side, now from another side, of the 
iliouth, is projected a red membrane, with variously ramified 
vessels, full of air, and sometimes much distended, but which is 
again quickly emptied, and reduced to a membranous body, 
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pale, wrinkled and pendulous. When reduced to this state the 
animal retracts it witliin the mouth; and, to facilitate this opera. 
tioD, inclines die head buck loivards the trunk, at the same time 
bringing down the muzzle towards the neck. 

The first time that I saw this singular body, it excited much 
astonishment ; Tor I could not inrjaginc whence it proceeded ; 
and, as much as I tortured my imagination, I was unable to form 
a reasonable conjecture. I was therefore compelled, in order to 
satisfy my curiosity, to wait for an opportunity of dissecting a 
dromedary ; and this happening at no great interval of time, 
what was my surprise to discover that this guttural bladder was 
nothing else but an extraordinary development of the uvvJa ; 
an organ in the other mammalia of extremely small size, and 
scarcely touching the upper surface of the tongue. On examin- 
ing the uvula and other parts of the mouth of the dromedary, I 
detected, with great case, the mechanism by which ibis organ is 
projected from the mouth in the form of a bladder ; and though 
such a mechanism be very complicated, those who have an op- 
portunity of examining the head of an adult dromedary, will 
readily comprehend it, without having read this memoir. But to 
make it understood by words alone, through the medium of a 
simple description, without having the subject before the eyes, 
or without many designs, is not a thing easily to be done, at 
kast by me ; so complicated are the parts of the fauces of the 
dromedary, and so numerous are the circumstances which con- 
cur in forming the so-called bladder. 

Therefore, through the medium of detailed descriptions, and 
by the assistance of a plate *, in which I have endeavoured to re- 
present, in the most favourable point of view, the parts of which 
I speak, I shall endeavour to render the origin of the very 
curious guttural sac of the dromedary easily comprehended -f-. 
(To be concluded in next Number.) 

• See Plate IX. of following Kumber. 

J The Italian anato.i.ista subdivide what is by Ihe Britlah denominated the 
nreh of the palate into two parts, pUailri at crura of the archea, and areola <w 
crown of the aichei. 
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Kj^BX. 'S.l^--^Gealogicai distribudott of the Fossil Organic Re- 
mains enumerated by Baron Von Schlotiikim, arranged by 
Dr Bo(je'. 
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S Baron Von Sthlotlieim has not arranged the fossils which 
Le has described according to their geological relations, and has 
only promiseil to do so after the completion of his appendix ; I 
bave judged it expedient to present a classification of this kind, 
fitder the impression that it cannot but prove highly acccptabk 
]to geologists. Such an attempt may to some, at first sight, 
feem unnecessary, but I am persuaded, that this idea will va- 
lush, when they are informed, that in the work of this celebrated 
naturalist, many of the localities and geological positions are er- 
roneously indicated. These mistakes were, to a certun degree, 
nnavoidable, as he had not visited all the places where the dif- 
ferent species occur, but has often been obliged to trust to his 
correspondents, or even to ihc labels of some old collections pur- 
diased by him. Besides which, geological classification hai 
been variously modified, and the secondary formations better de. 
jGned, since the publication of his " Petrefaetenkunde." To 
correct some of these errors, I have made use of the geological 
details regarding Germany which my own personal observabcn 
and the works of others have furnished me with. In the mean 
time, it must be gratifying to every German to be assured, thai 
when Baron von Schlotheim's work sliall be completed, or whai 
he shall have figured all the species which he has described^ hb 
essay will be one of the finest of t!ie kind, and will contain the 
foaals of every formation in Germany. In France and Ita 
the labours of the geolo^cal zoologists have been almost entitl 
ly confined to the fossils of the chalk and tertiary deports; 
in England, although the field of observation has been more 4 
tended, the expensiveness of the coloured engravings rendJ 
them, in a great measure, accessible only to the rich, which c 
stitute the smallest portion of the scientific world. It is mu 
to be wished, that wme person would undertake the task of q 
tablishing a -"inymy between the German, £^ngUi 

French, and on this subject, for, at present, the 

science is bi 'nfusion, encumbered with double 
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Madreporiteatenturatus FiliciteB ptericinus 
" "■--- F. crispus 

F. oraopteroidteus 
F. IcEixiiD^foniiu 



M. fiktua 
M. filatus, var. a. 
M. hezaimDatus 
U. iali>Slen 
M. EiVDsus 
M. jHiriferm 



F. (ragiiis 

F. adiantoides 

F. bermiuleasilbnnis 



M. stellatus 

Milleporitea comigenra F. frutieosii; 

M. cervicornU f- aapleniifo 

M. polyporatus 

M. celitporotuB 

Tubiporitefl eaten amw 

T. serpens 

T. Bubuktus 

T. nodoaua 

Spongitea fevua 

jUcyonitea texturatua 

A. madrnianitus 
Tentaculitea annulatus 
T. scaUris F 
ComuUtes secpularis. 






Coal Fonaatum. 
Mrtulites cacboimriuB 
Paliiiacdtea lanceolatus 
P. bexagonatua 
P. oculatua 



aapleniiformia 
F. Pluckenetii 
F. lonchiHrua 
F. lingiuuius 
F. oamundteformis 
F. acuminalua 
F. veaicularis 
LycopodloUtea arbores- 

L, filicironiiU 
Pnacitea zeieiottmi 
P. niiUaris 
P. gramincus 
Carpolites ficiformis 
C< olatuH. 

Coal. 



P. squamosus 

P. quadraagulatus 

F.afiiiua 

P. rariolatus 



P. Huleatua 
P- verticiUatua 
Caauarinitea equiaetifu) 

C. stellatus 

C: Totuodirolius 

C tniiitatus 

C. capillflris' 

Calamitea cariniefbrmia 

C. approximatua 

C. reraotua 

C. inteiTuptuB 

C. gibboaus 

C nodosua 

C, decoratua 

C. Iriquetma 
Filicites Kvatheus 
F. arborescem 
F. aiKnis 
F. Riganteur 
F. lanceolat 
F. aq^uUiniu 
■' r. tenuifoliu 



Bed Seeondary SamUtone 
or Todiiegende. 

LithonjiUtes 
Lycopodiolites pinifor- 

First Secoyidary Lime. 

Cyprinus •\ la Ihe 
Clupea \ under- 

Stromatcus, f most 

&c. J part. 

Monitor and Inaecta, 

(Carabus, ftc.) 
Trilobites bituminosus 
T. problematicus 
T. tentaculatua 
TroehilinuB helicinua 
Tellinites dubius 
Pleuronectes pusiUus 
Chamites gninulatua 
Terebcatiditea alatus 
T. peeten 



G. flpeluncariua 
G. auut^atus 
Mjtulitea ceratoplii 
M. Btriatus 
Pentacriniles ramosus 
CeratophylUtes dutuua 
C. anceps 

EscBrilea retifonnia 
Poacites phalaroides 
l.ycopoilii:dlteit tunicnla- 

Algocitea orotdforaus 
A. fnimentariua 
Carpolites hemlociniu. 

Fariegaled SandsCont. 
Fishea I - -. 
Bones Jin^agmenU, 
Nautilites 1 in the up- 
Pectiniles f per part. 
Monocotyledones 
Impressions of Ferns. 

Second Secondary Lime. 

stone or Muiehelkaik. 

Bones of Amphibia or 

Cetacea, of Seadog, 

Bones and scalw 

Fiahea 
Omjthocephali 

Belemnitea paxiUosni. 

OrthoceratiCes 

O. flexuosuB 

O. vaginatus 

O. regularia 

Ammonites annulatQs 

var. ft> cotubrinus vul 

gans 
A> amaltheuB 
&• a. gibboaus 

A- capricomuB 
A- dorauosua 
A. omatita 






' trigonellu 



A. papjraceua 
Nautilites bidorsatu* 
Dentalites leevia 
D. torquatuB 
Scrpuhtea lithous 
Helii:ites arietinua 
N entiles sjriratm 
N- paganus 
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Oetnedtea vriste-gaUi T. bicuialicnlatus 

O- complicatus T. osteolatuB 

O. pectiniformia T, helvelicus MyliliWs moiUt^&tus 1 

O. eduli&nnia Gryphitm ^gn* Mytilmdes (Cronjfc.) ^ 

TerebratuEtes Ucnnoaut G> cymbium Algaintea granulatus , 

T. ilatUB (^TH- arcuata, Lam- A. filicoides. 

T. rostratuB tncurv*, &<■•) 

(To be continued.) 



Aet. XX. — Geographical Expeditions. — 1. Captain Franklin 
and Dr Richardson's Arctic Expedition. 2. African Expe- 
dition under Denham and Clapperlon. 3. Antarctic Voyage 
of Captain Weddd. 4. Russian Voyage along the N^orthem 
Shores qfSiheria. 5. Captain I.^jorCs Voyage. 

1.— Captain Franklin and Dr RichardsorCs Arctic Ejopedition- 

^APTAIN Franklin, we are informed, has received most satisfac- 
tory letters from the wintering chief factors and traders at Hud- 
son's Bay, expressing their earnest desire to forward his enter- 
prise to the utmost of their power. Part of his expeditioD, coa- 
asting of three canoes with stores from Canada, under direction 
of a chief trader, was seen in good order, and far advanced oa 
the way to Great Bear Lake, to build a house and lay in stores, 
and make other arrangemeuts for his reception. Another pan 
of his expedition, consisting of three light boats, manned l)v 
English seamen and Hlglilanders from the island of Isla, landed 
at York Factory, and proceeded into the interior, under the coo- 
duct of experienced guides, furnished by the HudBon''8 Bay 
Company. The crews of these boats will be employed, during 
the winter, in laying up provisions on Captain Franklin's line of 
route. They will move on in the spring ; but the quicker move- 
ments of the commander of the expedition, and the more early 
opening of the navigation to the southward, will enable him lo 
overtake them before they reach Great Slave J^ke. The Fur 
Company has lately sent exploring parties inio the northern 
ranges of the Rocky Mountains, and opened communication) 
with the N Indians, of whom little was previously known; 

and the I it frequent the mouth of Mackenzie's 

River, h* ough a neighbouring tribe, their desire 
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of openmg a trade nith the company, who, on their part, have 
pushed their advanced poEtii to within three da^'s' march of the 
sea. These circumstances, combined with good accounts from 
the various districts, of the supply of provisions, augur well for 
the success of Captain Franklin's undertaking. The novel dis- 
play of good feeling on the part of the Esquimaux of those quar- 
ters towards the white people, {so different from what is recorded 
in a former number of this Journal *,) may, perhaps, have origi- 
nated in intelligence of Captain Parry's or Captain Franklin's 
visits having spread along the coast. We hope, that the influ- 
ence of the European visitors in these quarters, will for ever ter- 
minate the exterminating warfare betwixt the Esquimaux and 
Indians. Captain Franklin and Dr Richardson leave England 
in February nest, to proceed by the way of New- York to Ma(^- 
kenzie's River. Their course from New- York, will be by Lake 
Erie, Lake Huron, and Lake Superior to Fort-William ; and 
thence by the usual river navigation pursued by the fur trades 
through the Lake of the Woods, Lake Winnijieg, Athapescou 
Lake, and Great Slave Lake to Mackenzie's River, which they 
hope to reach about the end of September, and to winter upon a 
tributary branch, which discharges the waters of Great Bear 
Lake. Much, we are confident, will be accomplished by these 
enterprising and distinguished travellers. We aie also informed, 
that Captain Beecliy has commissioned the Blossom, for the pur- 
pose of going out to meet Captains Parry and Franklin in 
Behring''s Straits. 

2. — AJrican Expedition under Denimm and Clapperton. 
It is asserted in the public journals, that Dr Oudney's papers 
had reached London. This statement, we regret to say, is in- 
correct, as we are informed that not a single paper has as yet 
been received, but instructions have been sent to our Consul at 
Tropoli, to make every posable exertion to obtain them, and 
Lord Bathurat has ordered him to dispatch a courier to Bor- 
nou for the express purpose. Major Denham, with a carpenter 
from Malta dock-yard, an extremely useful man, proceeds to the 
cutward, along the lake which they discovered ; and which, by 

• Vol. viii. pngea 76. and 79. 
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the way, making allowance fon ihe uncertainty of Engfish spel- 
ling and pronuncialion of African names, is, most likely, the 
Wangara of Major Renaell. 
I Lieutenant Clapperton goes to the westward, to satisfy him- 
I Klf that the river which flows into the lake is actually the Ni- 
ger, its diminished size having caused him to doubL The io- 
formatiou at present gained, tends to confirm Major RennelTs 
opinion of the waters of the Niger being expended by evapora- 
tion from the lakes into which they floir. The story told of the 
party having suffered from great cold, and from which the infe- 
rence was drawn, that ihc country they had reached was greatly 
rdevaled, appears to be quite unfounded. If any cold was ex- 
perienced, it probably originated in evaporation during the 
I night, which often produces a great difference between the day 
I and night, in the sandy deserts of tropical climates. It is ind- 
dentally mentioned in Major Denham's communication, that the 
body of water which lay before them, was a " great fresh-water 
lake." 

3. — Captain WeddeTs Voyage towards the South Pole, 
Unimportant and interesting voyage of investigation, to a 
high southern latitude, has been performed, during the yean 
1822, 1823, and 1824, by Mr James Weddel, master in the 
Royal Navy. An account of this voyage is now in the press, 
and will soon appear. Captain Weddel has had the goodness 
to favour us with a notice of his work, from which the following 
particulars are taken. 

The vessels in which this voyage was performed, were the 
brig Jane, and cutter Beaufoy, of Leith and X>ondon ; \m\\i ub- 
'. der the orders of Captain Weddel, by whom the voyage WW 
projected. 

He sailed from England on the 17lh of September 1822, and 
reached Bonavista, one of the Cape de Verdes, on the 15ih of 
October following. In a few days, he proceeded thence to the 
southward ; and on the 11th December, both vessels anchored 
at Port St Elena, on the east side of Patagonia. During the 
time that Cap ' '' ddel remained at this anchorage, he made 
several useful chiefly with regard to the harbour, 

of which he i i plan. Leaving port St Elena on 

the 27tli, hei ard ; and, on the 12lh of January 
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1823, arrived in sight of a group of islands, to which Capt^n 
Weddel gave the name of South Ortney, in latitude 60° 45' S., 
and 43° W. The vessels remained eleven days under sail, exa- 
mining these islands, which Captain Weddel first foil in with 
when in search of land, during a former voyage, in the year 
ISSI. 

This group he thoroughly investigated, and denominated the 
eastern extremity Cape Dundas, in honour of the Noble Family 
of that name. Captain Weddel describes this country as the 
most sterile and uninviting of any southern land yet discovered. 
The tops of the islands, for the most part, terminate in craggy 
towering peaks, and look not unlike the mountain-tops of a 
sunken land. Professor Jameson has received specimens of 
the principal strata of which these islands are composed, which he 
has presented to the Museum of the University of Edinburgh *. 
On the 23d of January, Captain Weddel proceeded south- 
ward, amongst innumerable ice-islands, till he reached the la- 
titude of 65°. Perceiving no land in this direction, he returned 
to the latitude 58°; from which he agdn went south, into the 
latitude of 61° and then ran eastward, till within 100 miles of 
Sandwich Land. 

On the 7th of February he steered to the southward, in ex- 
pectation of still finding a range of land ; which, since the dis- 
covery of South Shetland, has been supposed to lie behind these 
islands, a little within the Antarctic Circle, After passing through 
an extensive barrier of ice-islands, aljout fifty miles broad, com- 
mencing in the latitude of 68°; on the ^Oth of February, he 
actually reached the high latitude of seventy-fmir degrees jif- 
teen minufeg South. Here, with very dear teeatfier, he was as- 
tonished tojind, that not a siit^ piece t^ fie\d-ice, and only Jimr 
ice-islands, were in sight, even as far as the eye could reach 
from the mast-head. 

The state of the sea in this high southern latitude, must ex- 
cite considerable wonder in the minds of men of geographical in- 
quiry ; who, since the unsuccessful attempt of Captain Cook, to 
advance beyond the 71st degree, have considered these regions 
as impenetrable. As this part of the ocean is not known to have 
been before visited, and has been considered hitherto as unnavi- 

• These rocks, as h((J be dwrrilwd ifi Caplain Weddel's Nmtafive, \ie\(m?,\» 
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ble, Captain Weddel judged proper to confer upon it 
Dame of The Sea of George the Fourth, in honour of our Gi 
eious Sovereign. Tlie variation of the compass, Captain Wed- 
del states, to have fluctuated a great deal in these high latitudes; 
which he can account for only by that ioaetivity which the com- 
pass is found to exhibit in corresponding northern latitudes- 
The lateness of the season, and many concurrent circumstances, 
compelled Captain Weddel to take advantage of a strong south- 
erly wind to return liomewards. On the 15th, he arrived at the 
island of South Georgia, after a perilous navigation of 1200 
miles, amongst ice- is lands. 

While lying at Georgia, he obsened a tremulous motion in s 
mountain situated on the south side of the bland. He discovered 
this by remarking, that the surface of the quicksilver in an arti- 
ficial horizon was mueh ablated ; although not the least 
breath of wind, nor any other ostensible cause of the pheno- 
menon existed. After calling at the Falkland Islands, in Octo- 
ber following, the vessel visited the coast of South Shetland, 
and found its harbours unapproachable, on account of Ice.' 

On their way homewards they made a stay of nearly two 
months among the Islands of Terra del Fuego; during which 
Captain Weddel had many opportunities of acquiring accurate 
information regarding the character of the natives, as well as of 
ascertaining the conveniency which this coast affords for ship- 
ping. They arrived in England on the 7lh of July 1894, af- 
ter a hazardous voyage of nearly two years. 

^.^Russran Epedition along the Northern Shores of Siberia. 
Tbk Russian Government had long formed the project of 
exploring the north coast of Siberia. M. de S. was sent out for 
this purpose; but his researches werc' extremely limited, and he 
only described a part of the coast, to a distance of about a hun- 
dred versts beyond the easteni part of the Kolyma. Toward 
the year 1822, it was resolved to send out a new expedition for 
exploring the"* "''■''triea. Three young officers, MM. Wran- 
gel, Anjou, 'ikin, were charged with it : they were 

occupied fc and justified the confitlenco of die 

Govemmen e, prudence, and zeal, which thej 

evinced in f this duty. They succeeded iii 

making a d' whole north coast of Siberia, in ic- 
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spite of numerous obstacles, the estreme rigour of the climate, 
and the dangers to which they were exposed ; for the Tchouk- 
tchis had already destroyed two detachments sent out for the 
same purpose. M. Anjon has described the coast from the 
Uralian Chain, or from the river Ob to the Kolyma, the other 
two gentlemen trom the Kolyma, to the promontory of the 
Tchouktchis. Not content with exploring the coast, these 
travellera made an excursion also toward the north, over an extent 
of cxmtinuous ice, to the place where the sea is open, which 
forms nearly five himdred versts, of the coast of Behring's 
Straits, It was in this place, which faces the eastern part of the 
north coast, and is inhabited by the rein-doer Tchouktchis, 
that they perceived mountains at a distance of about a hundred 
^ersts, M. Wrangel conceived the project of getting to them. 
He was already pretty near, when the piece of ice on which he 
was placed became detached from the mass, and he was tossed 
about by the waves for five days in succession, with seven other 
persons, his dogs and equipage, until at length, after they had 
been several times upon the point of being swallowed up, tlie 
piece of ice was agfun united to the mass. There is a tradition 
among the Tchouktchis, that the strait which separates them 
&om the oppoMte shore, towards the north, was not covered 
with ice. and that the inhabitants formerly traversed it in ba?/- 
dars, a sort of boat. They relate that a period, not very re- 
mote, (for all the inhabitants remember it still), some Tchouk- 
tchis, to the number of seven or eight, accompanied with a 
woman, crossed the ice to go toward these mountains to fish for 
morses, and that a long time after, the woman returned to the 
country by the way of the Kurile Isles, and brought the news 
that her companions had been all massacred. This woman was 
sold into another part of the country, and after having passed 
from hand to hand, was carried to Prince of Wales's Land, from 
whence she found means of returning to her own country. From 
this account, it is to be supposed, that the country which Wran- 
gel had in view to visit, is nothing else than an island. The 
people who inhabit the islands nearest Siberia, make use of rein- 
deer, which renders it probable that they are only a colony of 
Tchouktchis, more e^cially as their languages are much allied. 
Tke Tchouktchis are in general large and well made; thev 
have regiihr feauire^, I heir nn.se is not flat, but vW« tVecVs wt^i 
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I very prumiDent. Our travellers also saw other islands whi 
I tbey DBmcd New Siberia. The rout which they took to get 
f them nmy be s^een upon the chart of the famous pedestrian 
I ttiivelter Cochrane, where it is traced with great fidelity. They 
f made very extensive excursions in all directions, but saw no 
I Innd. In their land-jotirneys they rode upon horses or rein- 
[ deer, but they i)referred the former. With regard to sledgi 
I travelling with reindeer, it is very convenient upon ice. Th^ 
t Jkiade use of a surt of lar^e sledge called iut7ia, drawn by twel) 

r thirteen dogs; these animals wercalwayaof great use to th« 
f in defending tliem from the while and black bears, and wolvOf ' 
s well as by their astonishing sagacity. Their instinct always 
[ led them to find the best road, and when the travellers thought 
I themselves strayed, the dogs brought them back to the way. 
I The sagacity of these animals was such, that after having mode 
I [ft number of turns, they took the shortest way to return. The 
] travellers passed several weeks upon the ice, sometimes upon 
'enormous pieces covered with grey snow, sometimes upon thin- 
ner layers, which frequently separate from the mass, so as to be 
'Carried along by the current, and tossed about by the waves. In 
these critical moments, the dogs rendered them innumerable 
I ^wrsices; in the places where the ice was thick, they ran with ra- 
jridity upon the snow, barked, bit one another, and appeared 
intractable ; but as soon as the route became dangei-ous, they 
tecame gentle, circumspect and docile; they often walked upon 
'^eces of ice, which were not more than half an inch thick with 
[ "the greatest precaution, and seemed to advance only according 
to the order of the person carried in the sledge. MM. WrsJi- 
gel and Matuchkin remained once for seventy days upon the ice, 
at a distance of several hundred versts from the shore. The? 
'were attended by several nartas laden with provisions; thev 
' buried these provisions under the snow and ice. and continued 
'their journey, carrying with them what was absolutely neces- 
' -sary ; and when their provisions were exhausted, they returned, 
jl'for what they had left. They did not fail to make astroni 
^-od observati' ver they could, but the fogs often 

vented then ■s were so thick, that our travelli 

drawn in ihi imes could not see the dogs wi 

(Icew them. jw-storms overwhelmed the 
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which served for their abode, and it was with much difficulty, 
when the &torm abated, that they got themselves estricated. 
During the months of November, December, and January, when 
the inteusity o'^ the cold became insupportable, our travellers 
took refuge in felt cabins or tents, where the \vatcr froze upon 
the floor, and the ice rose to the height of upwards of two feet. 
A mass of ice, about five inches thick, served them for a window. 
In this icy region, the earth produced only heath and a sort of 
plant peculiar lo the country ; in summer, the sun did not leave 
the horizon for two months, and in winter, it did not appear for 
the same period of lime. The maximum heat, in the middle of 
summer, is above fifteen degrees of Reaumur's thermometer ; it 
freezes at night or when the sun is upon the decline. The 
dazzling whiteness of the snow produced diseases of the eyes ; 
the natives wear a sort of mask formed of the bark of trees, in 
which very narrow slits are made for the eyes. The Russian 
officers wore a piece of crape folded four times ; at the beginning 
they neglected to av^l themselves of this contrivance, and were 
rendered nearly blind ; they learned, however, to cure this ma- 
lady, by introducing tobacco oil into the eyes, a remedy which, 
although effectual, has the disadvantage of exciting acute pain. 
Their ordinary food consisted of fish, and reindeer, and bear's 
flesh ; this last had the property of strengthening them, but it 
also produced violent agitation in the blood, and prevented them 
from sleeping. The natives are poor, do not practise any trade, 
and have no other occupation than that of fishing and hunting; 
yet there are Russian merchants who go to these countries for 
XxaAe:— Revue Encyc. Oct. 1824. 

5. — Captain l^ot^i Voyage. 
Captain Lyon has been forced back to England by stress of 
weather, and the badness of his vessel. He found Sir Thomas 
Roe's Welcome much narrower than laid down in tlie charts, and 
full of shoals, but saw no ice in it. Southampton Island is 
broader than it was thought to be, or perhaps consists of several 
islands. Corrections have been made in tlie positions of some of 
the capes in Hudson's Straits. Captain Lyon's Narrative, in 
email octavo, with plates, comes out shortly : it will, we doubt 
notj like his former work, prove interesting. 
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AiiT. XXI. — Remarks on the Strength of Malcrhtls, tcHh an 
Account of several Experiments on the Transverse Strength 
of Wood and Iron. By Gsobge Bdchanan, Esq. Civil En- 
gineer, Edinburgh. 

'A HE subject of ihe streugth of matenals forms a vcrv inle- 
I jesting branch of mechanics, and the importance of which can- 
hot be rated too highly, when we consider its numerous applica- 
tions in the arts, and that, without a correct knowledge of it, 
no one could erect, with success, any structure, either of or- 
nament or utility any work of strength, civil or military ; any 
engine or machine, or, in short, any of those infinite divert 
inties of form and combination, into which our materials are 
wrought, for the uses of a civilized community. These works 
[ tannot, any of them, be put together at random ; they require 
' contrivance, to enable them to withstand the various strains and 
I shocks to which they arc continually exposed ; and without a 
I Knowledge of the principles whicii regulate the strength of diffe- 
L wnt materials, and even of the same material under different 
I Hrcumstancea, it would be impossible to construct them, so as to 
b fapeserve, in every part, a strength and solidity proportioned to 
die strain which each has to bear. 

The construction of our dwelling-houses, for example, ill 
trates the application of these principles; and the modern il 
provements, in the form of their walls, their floors, and tfat 
roofs, shews the importance of aLling on them with judgini 
Ignorant of the true measure of strength, our architects 
formerly content to obtain security, by a lavish expenditure 
materials, and, consequently, also of workmanship. We 
now equally secure ; but how greatly have we gained, 
my and convenience, by reducing the thickness of our walls, 
ducing the breadth, and adding rather to the depth of the joi 
for flooring ; and by improving, in similar respects, the strt 
ture of our roofs. Nor does a heavy weight of matter, by 
means, contribute to secure us from accidents; on the conti 
it often proves source of failure, by the undue sti 

which it occai ■■eaker parts of the structure; the 

strength of wl Js, not so much on the mere mass 

of its material ilful dispobition, tmd the due pro- 
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portion of the different parts. In our furniture, also, and other 
articles of domestic use, the same sort of improvement has taken 
place; and here it is of consequence to attend to the principles 
of strength, not merely from economy and convenience, but as 
it may contribute to the neatness and tasteful design of the 
work. Consider, again, our wheel-carriageB, and compare the 
unwieldy machines of former times, with the light and elegant 
vehicles of the present day. This improvement has also arisen 
from a judicious application of the principles of strength. 

In public works we remark numerous ins^tanees to the same 
effect; and in these cases the matter becomes of alill greater 
importance, from the large scale on which many of these works 
are conducted. The construction of bridges presents an eminent 
example ; and here again we hai'e a remarkable contrast between 
ancient and modern practice. Alarmed by the natural instabi- 
lity of the semicircular areh> our ancient builders appear to have 
sought security in the narrowness of their spans, and in the in- 
ordinate thickness of their piers. This plan, however, by ob- 
structing the water-way of the river, led to a new evil, which 
frequently proved the destruction of the works; the rapid cur- 
rent of the waters, deepening their channel, undermining the 
piers of the arches, and thus sapping the foundations of the 
whole structure. The piers, therefore, were gradually reduced 
in size, and the spans of the arches enlarged, though with slow 
and cautious steps, as the principles of their equilibrium became 
better understood. A vast saving of material has been the con- 
sequence of these improvements, together with a lightness and 
boldness of design, which, in the more modem works, conduces 
greatly to the imposing effect of these noble structures. Much, 
however, remains still to be done, in following out the same prin- 
ciples ; and when we compare the vast mass and solidity of many 
of these works, with their actual strength, and the strains which 
they have to sustain, it will appear that we are yet far from ha- 
ving attained that due proportion of strength to stress, which 
the nature and properties of the arch admit of; that exact accom- 
modation of resistance to its corresponding pressure which marks 
tlie combined perfection of science and art. Cases of such mag- 
nitude, and involving such importan t interests, require, no doubt, 
extreme caution, and the most deliberate inquiry, as to every un- 
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I tried deviation from established rules: end, on this accounl, the 
s of improvement must necessarily be slow, but there can 
» be no doubt, that in this, as in other similar cases, principles, just 
\ ht themselves, must, as heretofore, prevail in the end over our 
I natural timidity, and be accommodated to practice ; and nothing 
I- can tend to promote such an improvement as a just and accurate 
f knowledge of the laws of equilibrium, and of strength. To this 
I alone can we look for that more perfect state of human acquire- 
!• ments described and anticipated by Dr Young, where principle 
], IS authorised to guide the operations of the artificer, instead of 
' watching with servility the progress of his labours,'' 

Throughout the various other public works, and the vast esta- 
Uishments for which this country is so distinguished, we find 
every where equal reason to admire the application of the prin- 
ciples of strength, as well as to look for suU mure strik'mg im- 
provements. But there is one department which merits parti- 
r attention, and presents indeed, in itself, a wide and inex- 
haustible field for the talents of the engineer, namely the con- 
struction of machinery, and of the various kinds of moving en- 
gines. Professor Rohison, in his valuable paper in the Ena/- 
clopccdla SrUannica, and which has done more, perhaps, than 
any other work to promote the study of this subject, observes, 
there is nothing in which " ignorance of principle is so frequent- 
ly observed, as in the injudicious proportions of the parts of 
machines, and other mechanical structures, proportions, and 
forms of parts, in which the strength and position are nowise 
regulated by the strains to which they arc exposed, and where 
repeated failures have been the only lessons." Much has been 
done since the above remark was made, but much still remmns 
for future attempts. The strains which occur in machinery, are 
often of a very complex nature, and require, therefore, con»der- 
able attention and skill, both to appreciate their amount, and to 
oppose ihem with true and proper efl^ect. Here, also, every un- 
due weight of material is to be avoided, not merely from motives 
of economy, but as it clogs the motions of the machine ; and 
there are cases his tvansideration becomes doubly import- 

ant. In thu engines, for example, which have 

1 introduu i the coal-districts round Ncwcas- 

, their grea brous structure, forms iii itself a 
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heavy drag, wliich causes a very material deduction from the 
working power, so that, on this account, these machines have not 
yet been brought into general use. At present, indeed, they 
can only be viewed as the first rude attempt at the invention 
of the steam-carriage, which, sooner or later, tand, to all appear- 
ance, the period is not distant), must become the general vehicle 
of communication between different places, . They resemble the 
huge and ponderous machines lirst introduced in this country 
as iravelJing carriages, and must speedily be superseded by an 
improved mechanism, more akin to the light, yet secure, vehicles 
now in use. The improvement of these machines involves an- 
other branch of the subject, which opens yet a new and exten- 
sive field for inquiry ; namely, the construction of steam-boilers, 
in which strength is no doubt indispensable; but in which, also, 
li^tness is in many eases an essential requisite. This object be- 
comes of still greater moment, from the numerous failures which 
have taken place, and the dreadful consequences to which they 
have led. But these accidents have, in many cases, arisen, not so 
much from any deficiency of strength, or thickness of matter in 
the boiler, as from a want of that due and proper disposition of it, 
on which, as already remarked, strength often depends, as much 
as on mere material. 

Numerous other examples of the same kind might be ad- 
duced of the importance of this subject ; and into whatever 
department, indeed, of practical mechanices we look, we find 
such new and striking proofs of its utility, that it becomes 
an object, interesting not merely to the engineer and mecha- 
nic, but to the public at large : For, consider, even in point 
of economy, what an immense saving has arisen, in consequence 
of the improved knowledge on this subject which distinguish- 
es the present age. Were our houses, our bridges, and the nu- 
merous other works of domestic and of public economy, which 
are required in this great community of industry and wealth, 
— were these to be all executed on the ancient models, what 
a waste of capital would not this occasion ; and what a saving, on 
the other hand, may wc not look for, by continuing to follow 
out the same principles, and to miprove upon their application ? 
Our buildihgs may be in many cases as expensive as before, but 
they arc mote convenient and luxuri<ius, and this amounts obvi- 
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oualjr to a real increasi; of wealth, Foliticai economists speak 
highly, and with justice, of the improvements occadmed by the 
of a paper currency, which, in tlirowing a mass of specie 
b 41111 of circulation, adds it to the general stuck of the country, 
1 bi the same manner, the improvements which arise from an ex- 
[ tended application of the principles of strength, are continually 
r throwing dead stock into active circulation, by opening the re- 
i-ccs formerly locked up in the rude and unformed materials of 
I our consmnptioD ; and every discovery in this science, every new 
I tfiought which can enable us to acquire strength, by a better 
I (fisposilJon of materials, may be said, by its extensive ^plication, 
I and the prodigious mass of capital which it may relieve from em- 
I ploynient, to add millions to the national resoui-ces. 

Such being the Important nature of this subject, it appears 
I nther singular, that we should yet be ignorant as to various 
I particulars regarding it ; and, that it should only have been of 
late, indeed, that any very accurate notions were entertained of 
it at all. The principles have no doubt been pretty clearly laid 
down, although even here, there is room for improvenient 
I but there is a want of accurate experimentE to bring these prin- 
iples to bear ; and without which they remain as a dead let 
a the various works which contain them. Here, as well as 
various other instances, we observe, what is not a little reinai%. 
able in a country abounding both in science and in practical skill, 
a want of that proper combination which proves of such service 
to both. Philosophers have hitherto been in general rather refined 
in their notions, and often indeed push their theories to such an 
extreme, as to bring science itself into discredit ; while, practical 
men, without leisure to inform tlicmselves, are left each to the 
uncertain light of his own narrow experience. Fortunately, how- 
ever, this evil Is on the decline, and the advantages are becom- 
ing daily more apparent of conjoining practice with sound and 
accurate theory. 

The illustrious Galileo was the 6rst philosopher who studied 
with attention the laws of the strength of materials. The vast 
works which he obsei-ved going on in the dock-yards and axseaal 
of Venice, ai< ''have roused his acute and inquiutiveg^ 
nius, and, n v on the subject, he succeeded in ex- 

plaininji ilu' om direct and cross strtuns, aud I'V 
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a few simple consider atione, arrived at those remarkable laws of 
strength, which not only throw liglit on tlie economy of nature; 
but stilt afford, with the aid of experiment, the safeGt rules foi' 
calculating the strength of materials in the various coses which oc- 
cur in practice. While the direct strength of cohesion is propor- 
ticoal to the area of the section of fracture, Galileo shewed, 
that the transverse strength of any beam, must depend also on 
its length and depth, being impaired by the one, and sirenglhen- 
ed by the other ; and this single fact includes the whole theory 
of the transverse strain. His views regarding the internal mo- 
chanism of the bar, and the actions of die particles within the 
section of fracture are no doubt inaccurate, and succeeding 
phUosophers have taken great pains to improve his theory in 
this respect. But this appears of little moment so long aa the 
main fact remains uncontradicted, and is rather indeed demon- 
strated by all our experience. Admit this, and a few accurate 
experiments are only wanting to adapt it to practice, — experi- 
ments on beams of different materials, of different forms of sec- 
tion, and under any other cireumstances which may affect the 
results. The internal process of fracture, may no doubt be an 
object well worthy of philosophic inquiry, and the results which 
have been obtained on this point, by Mr Barlow of Woolwidi, 
in his valuable essay on the strength of timber, are highly in- 
teresting and instructive. His demonstrations are clear and 
conclusive, and in the true spirit of geometry; while his ex- 
periments are simple, and well adapted both to illustrate and 
confirm his views. Still, however, tiiese speculations appear ra- 
ther refined for practice. The internal structure of bodies is so 
various, that no general rule can be laid down. It is also so lit- 
tle known, and leads to such intricate considerations as tend 
greatly to embarrass the subject. It appears simpler, therefore, to 
throw this element entirely out of the calculation, and to con- 
tent ourselves with the original law of Galileo, which has been 
^ince established by every succee(Ung observer. This brings 
the subject with'm a very small compass ; and comprehends 
in one rule of admirable amplicity, all the diversified cases 
which can occur in practice. What is wanting to give effect to this 
law, is a series of experiments made on so large a scale, and with 
such full and accurate means of ohservation, as would leave no 
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doubt of the results, to which we might then safely appeal as 
the standards of practice. It were much to be wished, therefore, 
that such experiments could be undertaken ; and the object is not 
unworthy o{ public support. The experiments, however, which 
have been already made are, so far as they go, highly valuable; 
and ample information in regard to these, will be found in 
the work of Mr Barlow, already referred to. which contains, be- 
Bides his own experiments, and those of several other observers, 
an abstract of those Bulfon made on oak-timber, by order of 
the French Government, and which form by far the most exten- 
sive series, and the most satisfactory, yet performed ; an ac- 
count of an interesting set of experiments, made by Mr Telford 
on the cohesion of iron with a hydrostatic press and of ano- 
ther important series made by Captain Brown, R. N,, with a 
power of compound levers, similar to that of the weighing ma- 
chine. Besides these, accurate experiments have been made by 
Mr George Rennie, on the strength of different materials, the 
results of which are contained in the Philosophical Transactions 
for the year 1818. Some observations have also been made b 
Mr Tredgold, on the deflection and transverse strength of cast- 
iron, the account of which was published in his useful work on 
that subject. 

In another Number of the Journal, I shall endeavour, from 
these diff"erent sources of information, to lay doivn a few simple 
rules for calculation, and to illustrate their application by a few 
examples, referring, in the mean time, to Profes sor Leslie's Ele- 
ments of Natural Philosophy. I may now also state the results 
of some experiments made at the School of Arts here, with an 
apparatus which I had constructed for that useful institution. It 
consists of a cylindrical hydrostatic bellows, seventeen inches in 
diameter, which exerts various pressures, according to the force 
of water or air within it, and which was found, could be carried 
to the extent of i^OOOlb., tlie pressure being measured by a mer- 
curial gauge. This instrument may be used in various ways ; but 
T found it most convenient to obtain the pressure, by exhausting 
the air from within the bellows by mcansof an air-pump, and al- 
lowing the ex' 'nosphere to act on the top and sides. Two 
upright bars cteJ, one on each side of the frame of 
the bellows, -ength was to be measured, was sup. 
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suaded It would form an extremely convenient and accurate 

measurer of such intense strains. 

ExrESiuEiJTS. — On Bars of Memet fir, supported at each end, 
and haded in the middle. Distance between the supports 
5,/eet. 

1. A bar 3 inches square, with 170 lb. bent half an incb, 
with 357 lb. bent 1 inch, and the pressure being removed, the 
bar rose again in the middle, and returned to a Btraight line, 
shewing tliat the strtun liad not been sufficient to ^ve it any 
new set, and that it may therefore be applied to it safely for & 
short time ; with 442 lb, the bar bent 1 J inch, but in being re- 
lieved of this pressure, it only returned to |tb of an inch of .i 
straight line, shewing that it had now become overloaded, and 
was beginning to give way,— with 510 lb. it bent ly\th indi, 
and with 595 lb. it broke. 

2. Another bar, S inches square, with 170 lb. bent | indi ; 
with 344, bent 1 inch, and load being removed, i-ose to a straight 
line; with 450 lb. bent 1^ inch, and with pressure removed, 
returned to Jtb inch of a straight line ; with 510 broke. 

3. A bar 3 inches broad, and 2 inches deep, laid on its adc, 
with 255 lb. bent J inch ; with 527 lb. bent 1 inch ; with 680 lb. 
began to crack or cripple on the under side ; with 850 lb. broke. 

4. Another bar, 3 inches by 9, but now laid on its edge, with 
857 lb. bent J inch ; with 722 lb. bent 1 inch, and on pressure 
being removed, returned to a straight hue ; with 1045 lb, beiil 
1 J inch, and pressure let off, rose to ^"jth inch of a straight lioe; 
with 1190 lb. bent 2 inches, and broke. 

5. Bar 4 inches by 9, with 340 lb. bent J inch, with 654 11). 
- bent 1 inch ; with 1037 lb. bent IJ inch, and broke. 

6. Bar 2 inches by S, with 1020 lb. broke. 

Oji Bars of Cast Iron. Distance between stipporti 3S inches. 
1. A bar 1 inch square, with 357 lb. bent \ inch ; with 763 
bent I inch, and pressure being let off, returned to jgth of an 
inch of a BtraiMit line; with 7701b. broke, 

ts side, with 714 lb. benl 
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to the strength of materials. Tlicy confirm tlie law ui' Galileo, 
that tlie transverse strengtli depends as well on the length and 
depth of tlie bar, as on its section of fracture being diminished 
in the simple proportion of the length, and increased in the 
simple proportion of the depth. They also shew, that the de- 
flection of beams is exactly proportional to the pressure whicii 
they sustain ; at least until they become overloaded, when the 
deflection becomes irregular, in consequence of the beam be^n- 
ning to give way. Lastly, they shew, that, in tlie case of Me- 
mel fir, it is always unsafe to load the beam with any more than 
one-half of what will break it. 

The following is an()ther series of experiments made in the 
succeeding year. 

(To be continvtd.) 



Akt. XXII. — On the Mines (^Mexico. Communicated by a 
Gentleman intimately connected with Mexica 

1 HE public attention has of late lieen directed in an unusual 
df^ee to the former possessions of Spain in the western world. 
It is now fully three centuries since both Mexico and Peru be- 
came known by report to Europeans, and it is natural for the 
public to inquire ihe causes of so long a period having elapsed, 
without a more direct acquaintance with these deposits of mine- 
ral treasure. The Government of Old Spain, bigolted equally 
in commerce and religion, forbade all intercourse between her 
colonies and the rest of Europe ; and it happened, unfortunate- 
ly, that England and Holland, the States best fitted to turn the 
wealth of these colonies to account, were long debarred from a 
connection with ihem, by a succession of untoward circumstances. 
If we go back to the seventeenth century, the era of the naval 
greatness of the Dutch, we find that their hostilities towards the 
subjects of the Spanish crown were confined in general to the 
East Indies. The naval power of England became conspicuous 
sx>n af^er, but, during the reign of the dreaded Louis XIV., it 
was directed wholly against Erancc; and it was not until the 
war that began in 17i0, ijiat our countrymen made an attempt 
lo wrest from Spain the fairest portion of her transatlantic 
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^^Hseesions. Our enterprizea, however, were Ul-coiiilucted, aiid 
^^^nnany valuable lives were lost at Carthagena, and other unhealthy 
^^B^istricts on the coast. Still our amis coukl hardly have failed 
^^H^ifrf success, had not the progress of the French in Germany and 
^^f the Netherlands rendered it indispensable to suspend distant es- 
peditions, and employ our resources at home. 

In the war that began in 1756, and was so brilliantly con- 
ducted by Lord Chatham, iSptun continued neutral until 1761, 
—after which there remained time for only one important expe- 
dition against her settlements, we mean that to the Havannah. 
Twelve years of peace ensued ; and the war which next burst 
forth on the American Continent (that of 1775) was of a nature 
to check the ardour of this country in regard to colonial posses- 
ions. Lastly, In the grand military contest excited by the 
French Revolution, Spain was for some years in alliance with 
this country ; and wlien, after 1796, her change of policy might 
have justified an attack on Mexico, the mortality among c 
troops in St Domingo, and, still more, the necessity of keep! 
our resources concentrated against France, prevented MinistaiJ 
from giving effect to the tempting projects submitted to thai 
by General Miranda, and other S])anish Americans. At 1 
in the year 1808, circumstances seemed to have become fa\m 
able for such an attempt, when the insurrection of the inhsbita 
c£ Old Spain agmnst the usurpation of Bonaparte, induced < 
vernment to consider every scheme for the employment of 
forces as secondary to that of resistance to the French in the 
Peninsula. 
The colonists, however, had ditferent views, and could not 
l^r always be expected to remain in subservience to the moth^ 
^^B country. In 1810, they took up arms, and commenced thai 
^^P insurrections, which, varied in their success, and interrupted Ii 
frequent periods of pacification, have prevailed more or 1 
during the last fourteen years. These were attended with i 
calculable injury tu the mining districts; buildings being oti 
turned, machinery destroyed, and the income of the propriet 
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u> extract it. The consequeace was, that Mexico, which for- 
merly supplied four or five millions sterling of silver a-year, has 
not, since 1811, averaged more than half that quantity. The 
aid of foreigners was thus strongly called tor ; but there existed 
throughout all Spanish America a regulation of serious import 
to English capitalists, we mean the prohibition of any foreigner, 
except a Spaniard, holding mine)i in property, either separately 
OE in partnership. It was only in the last and present year that 
the Mexican Congress rendered it lawful for foreigners to hold 
property in mines. This may be regarded as the commencement 
of a new era; for no two countries can render each other more 
substantial service than England and Mexico, the one abound- 
ing in mineral treasure, the other possessing the means of ex- 
tracting it from the bowels of the earth, and applying capital, 
sdence and machinery) to the requisite processes in every stage. 
This view of the relative situation of the two countries has 
already been taken by the persons most competent to form an 
opinion, Mr John Taylor of London is well known as an en- 
gineer particularly conversant with mining business, and, from 
the remarks prefixed to his lately published " Selections from 
Humboldt," we find that he has long been struck " with the 
richness of the Mexican mines, with the breadth of their lodes 
or metallic veins, the great productiveness of certain portions of 
these veins, and, in particular, with the amount of profit obtained 
from them under management of the rudest and most expensive 
kind," A beginning in the application of English machinery in 
Spanish America was made several years ago, steam-engines 
having been sent out to the mines of Potosi and Peru, and found 
to answer extremely well, until their operation was suspended 
by the political disorders of the country. At present there are 
in London no less than three associations formed, " for aiding 
in working the mines of Mexico." One of tliese originated in a 
proposal of Don Lucas Alaman, a well-known public character 
in Mexico, who having, when in Europe, resided chiefly at 
Paris, was desirous that the first proposal for a mining company 
should be issued in the French capital. But our southern neigh- 
bours, whatever may be their prowess in the field, or their fame 
in theory, discover very Jittle entcrprize in mercantile specula- 
The attempt having failed at Paris, was renewed under 
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I.bsttcr aiispiccH in London, and a capital of L, 240,000 was 
I Jpeedily subscribed, ihe company taking the name of " The 
I United Mexican Association." 

Posterior In jioint of lime, but nearly equal in amount of ca- 

l pital, is the Company called Real del Monte, from the districi 

I «Dntaining their mines, which is i^tuated about sixty miles north 

I of the rity of Mexico, This Company is composed chiefly of 

1 ^oprietovs (^ English mines, and is less open to the public at 

[ large, than the third and greatest of the three, the Anglo-Mexi- 

vliose capital ia a Million Sterling. Most of the mines 

I toketi up by this Company arc in Guanaxuato, a district of great 

ntetallic wealili, but of which the name was hardly known in 

Burope, until the appearance, fourteen years ago, of Humboldt's 

well known work. Contracts of partnership, in several of the 

I miDCS in that district, were made in Mexico by individuals, and 

transferred in London lo this Association. 

On hearing of several associations formed for a common gb- 
1 jeci, it is natural to suspect the existence of rivalsliip or jealousy 
among them. Rut all who have had experience in mining huw- 
Iteas are aware, tliat any feeling of this nature would be mis- 
l^ced : die market for the produce of mines is unbounded ; and 
if, in a district so narrow as that of the Cornish mines, jealousy 
has totally ceased, much more ought it to diaappedt- in Mexico, 
where the field is 6o wide, and the number of mines, great and 
■ nnall, is computed at no less than 3000. Besides, the imcertain- 
ty, inseparable from mining, and the unforeseen difficulties oc- 
curring in a new country, are (wwerful reasons for a cordial co- 
operation with each other ; and we learn with satisfaction, that 
they are considered in that light by tlie different associations. 

Objections are frequently made to the probability of their 
cess, from the unsettled state of Mexico, in a political sens^ 
While we readily allow, that tlic Mexicans may be termed trh 
nouveaitw dans tout ce qui regards VadministraiioH, and thai 
ihe sway of a Washington, during the ensuing twenty years, 
Would be to them the greatest of boons; we must, on the other 
hand, maintain, that political dissensions arc not likely to oppose 
any serious obstacle to the success of speculations which, tending 
directly to benefit both the public and individuals, have a claim 
to the favour of all parlies. A public depredator could gjun 
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little by the seizure of machinery, or of ore; and if specie, in a 
refined state, present a more tempting prize, it is apparent, first, 
that the quantity kept on hand needs not, at any time, be large ; 
and, next, that so long as a government can at all stand its 
ground, it will extend protection to property in bullion as readi- 
ly as to property in land, houses or merchandise. " Our ores," 
it is said in an official report to the Mexican Congress, in No- 
vember 189S, " require for their manufacture a great stock of 
machinery, and a large quantity of what are called "mining 
stores.'' The owner of mines distributes capital, employs la- 
bourers and artisans ; in short, the prosperity of many classes in 
the community depends on the impulse ^ven to them, by activity 
at the mines : hence the expediency of the late reduction of duty 
on our bullion, and of encouraging the exportation of machinery 
from Europe." To this we may add, that the letters lately re- 
ceived from our countrymen, in tlie different mining districts in 
Mexico, express great satisfaction at the friendly disposition of 
the inhabitants, 

On the protection of the Government, our countrymen may, 
we believe, confidently depend : their real difficulties in mining 
operations lie, in our opinion, in expence, in particular, in the 
length of land-carriage and the cost of fuel. How far can means 
be devised for lessening these heavy charges ? The country has 
few navigable rivers, and the formation of canals is probably re- 
mote ; but the roads may soon be improved by the application 
of British capital. Next, as to fuel ; Mexico, different from the 
uncuhivated provinces of the United States, being in general 
bare of timber, how, it may l>e asked, can steam be called in to 
aid the labours of the miner ? Is the geological structin-e of the 
mining districts such as to afford a hope of finding peat, coal, or 
any mineral combustible? Failing these, is the climate such as 
to favour the growth of jTarticular kinds of wood, which, when 
cultivated with an almost unlimited command of territorial sur- 
face, might supply the requisite fuel ? On tJiese points infor- 
mation is, we understand, at present, very anxiously expected. 
Of wood, the stock is, in some parts, abundant, in others scanty ; 
but, supposing the application of steam-machinery to be at pre- 
sent only partial, a great point will be gained by merely bring- 
ing British capital in aid of the mine-owners, whom the late 
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•wax, and the disordere ihat followed, Iiad so com[dete1y impo- 
i«mhed. 
The next and almost equally important question, will be ihe 
mode of dressing and refining the ores. The pi-ocess of separat- 
ing the ore from the dross in its earliest stage, is termed dressing; 
and, like other branches connected with mining, has, in thiscoui 
try, experienced great improvement in the course of the preg 
age. This has been eftected by the application of improved a 
chinery ; such as, stamping mills and crushing rollers. 
ihis first process, the ore is farther refined by smelting, as pr^ 
Used in England, or by amalgamating, as is frequent in Gerio| 
ny ; the former taking place by the aid of fuel, the latter by H 
Implication of quicksilver. 
The Mexicans have, in general, refined their ore by amalg^ 
■nation ; but long as has been their experience in this brandi, 
they are greatly behind the refiners of Saxony, and incur both 
an unnecessary waste of quicksilver, and a miserable sacrifice of 
time, Are our countrj-men likely to continue the practice o£ 
amalgamation, introducing the improved method of the Germans; 
or will they substitute for it the process of smelling, as practised 
in Sheffield, and other parts of England ? The latter seemsa 
probable, MUce several of the mining districis in Mexico pranl 
I an abundant supply of Icad-ore, an ingredient of Ihe first i 

portance in smelting. 

We propose, at an early opportunity, to resume this subject, 
continuing our observations on the Mines of Mexico, and layins 
before our readers some remarks on those of Columbia, 
have been so lately brought before the public. 
' In regard to the probable success of these undertakings, i 

cllne drawing any inference fi-om the favour they have lately ex- 
perienced on the Stock Exchange ; and shall merely remark, that 
I if, under a system, which, whether we look to the raising of the 

ore to the surface, or the subsequent process of dressing and re- 
I fining, was extremely awkward and expensive, these mines proved 

profitable to the owners, much more are they likely to be si 
when wrought wiih all the aid of capital and science. 
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Art. XXIII. — On the lUumiiuUing Pov:er of CoaUGas. By 
Adam Anderson, Esq. A.M. F. R. S. E Rector of the 
Academy, Perth. 

-L HEBE is no subject, pcrliaps, capable of being investigated 
in a rigid and scientific manner, with respect to which there 
seems to be so great a diversity of opinion, as that relating to the 
comparative illmninating power of oil and coal gas. Though the 
gaseous products concerning which we have so many discordant 
statements, are publicly and diuly exhibited in almost every 
quarter of the empire, and though the properties of 1x>lh have 
attracted from men of science more than a due share of atten- 
tion, it is not a little singular, that, amidst the multiplicity of 
facts which have been laid before the public, none lias yet been 
adduced of a nature sufficiently decisive to fix, beyond dispute, 
the relative values of the rival gases. In such circumstances, I 
cannot imagine that any thing which I may communicate on 
the subject will set the matter at rest ; but as I have some prac- 
tical knowledge, not only of the manipulations by which the 
gases are produced and puiified, but also of their chemical con- 
stitution and mechanical properties, it would be an affectation 
of modesty were I not to claim some degree of authority for the 
facts which I am about to state. 

The gas which was the subject of the experiments I have tg 
describe, was manufactured, in the ordinary way, at the Perth 
Coal-Gas Work, — an establishment that was planned and exe- 
cuted under my directions, and respecting which, it may be pro- 
per to mention, that the whole of the arrangements for the pro- 
duction of the gas, (the separation of the tar, and the other pu- 
rifying processes), are essentially different from those of any other 
gas-work in the kingdom. In this- brief notice, it is not my de- 
sign to enter upon details, but merely to request your permis- 
aon to lay before the public, through the medium of the Edin- 
hurgh Philosophical Jountal, a few general results, that may 
contribute something, at least, to the stock of information which 
is already in their possession. For this purpose, it will be suf- 
ficient to state, that the whole number of retorts at present in 
constant operation at the Perth Gas Work is only three; while 



Mr Anderson cm the lilumifutthtg Power q^' Coal-Gaa, ■ 
the number of lamps, of various kinds, to which these retorts 
are found to afford an abundant supply of gas, is 650, inclu- 
ding, however, nearly 300 which are only lighted on Sundays 
in churches. The lamps are of the folJowing descriptions : 
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From this statement it appears, that a single retort at the 
Perth Gas Manufactory, is capable of affording an ample sup- 
ply of gas to about 200 lam^is, the greater number of which are 
Argands, and many of them batwings, burning upwards of 
twelve hours daily. This result, so very different from the 
number of burners fiiipplied by a single retort in other places', 
I ascribe to two causes : In the first place, to a more thorough 
decomposition of the coal, arising I'rom the peculiar manner in 
which the retorts are set ; and, in the second place, to a more 
effectual separation of the tar and other noxious products than 
has hitherto been effected by the modes of purification usually 
employed. 

"With regard to the gas itself, I shall avail myself of your in- 
dulgence to give the result of a considerable number of experi- 
neats, which I performed with a great deal of care, in order to 
determine its illuminating power, in reference to that of a Ken- 
^ngton candle of the description termed " short sixes " The 
Isl column shews the kind of burner; the 2d the number of 
cubic inches of gas consumed per hour ; the 3d the number of 
candles to which the light was equal, as determined by the me- 
thod of shadows ; and the 4th the number of inches per hour 
which corresponded to the light of one candle. 
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The mean of these results is, that 323^ cubic inclies of the 
Perth coal-gas afford a Ifglit equal to that of a candle for an 
hour. Now, accorUiDg to Mr Milne's enquiries at different oil 
gas uiaiiufactoiies, taken in connection with his own experi- 
ments, it appears, that a burner consuming 1 cubic foot of oil 
gas per hour, yields a light equal to that of 8 candles ; or, which 
is the same thing, 216 cubic inches of oil-gas afford, during the 
same time, a light equal to one candle. From these data, it fol- 
lows, that the volume of oil-gas, is to that of the Perth coal gas, 
giving an equal degree of light, as 216 to 393J, or in the ratio 
ofl to I J. 

This conclusion, though agreeing in stibstance with the re- 
sults obtained by Mr Leslie and Dr Fyfe, must not be extended, 
however, to every species of coal-gas ; as it cannot be doubted 
that the quality of carburelted hydrogen, obtained from pit- 
coal, must be greatly affected, not only by the nature of the 
coal from which it is procured, but, in no small degree, by the 
purifying processes to which it is subjected. It is to these cir- 
cumstances, that we must ascribe the very opposite statements, 
respecting the comparative illuminating powers of oil and coal 
gas, which are now pressed upon the public attention, with an 
anxiety which betrays more of the monopolizing jealousy of 
commerce, than of the spirit of a liberal and enlightened phito- 
losophy. 

To Professor Jameson. 



pEltTH, 



( m ) 



Dec. 15. 1894. 



A ET. XXIV. — List of Rare Plants which have Flowered in the 
Boi/al Botanic Garden, EiUnburgh, during ilie last three 
motilks. Communicatetl by Trofessor Gkaham. 



Acacia Housloni. 
Anthocercis littorca. 
Bieobolrys indicn. 
Bromelia pallida. 

Cactus truiicatus. 
Canarina campanula. 
Canna edulia. 
Carissa spinarum. 
Ceropegia dichotoiiia. 
Cuacuta americana. 
Cuscuta verrucosa. 

II can acircelj' doubt that tliia is the 
C vemicoBB of Sweet'u Biitish 
[ Flower Garden, Ibougli, in some 
f lespectB, tlie dwcriiition and fi- 
L gore in that work differ. It is 
" (aid that the coraUa in that spe- 
' dmen •ma uroeolate, and the teeth 
I Uiint, (though this last bcbfceJt 
acconia witli the figure). The fi. 
f gure represents the teeth of the 
I corolla as scarcely reflected, and 
' the calyjt of deep green. Ineverj 
I '«ne of the numerous plants in the 
Edinburgh Botanic Garden, the 
' corolla 19 clavato-fiinn el-shaped, 
the t«eth pointed, and completely 
turned buck, the calyx aJmoat co- 
lourless. The flowers are much 
larger thaii those represented in 
the British Flower Garden. In 
bU other respects, hoverer, the 
plants seem alike ; and these di£. 
ferencea may perhaps have orjp- 
tuted in Mtuation, ours having 
been raised in the atove or green- 
house, that figured by Sweet on 
iry in the open air. I shall be 

glad if ours prove aa hardy as his 
I represented to be. It has form- 
ed abundance of seed in the stove, 
but none has yet ripened. The 
apeciea certainly approaches very 
nearly the C reflexa of Roxbui^h, 

red in his Plants of Coroman- 
t. 104. In it, however, the 
flowers are amalL " " rtsare 

noticed in the i" -—- 

presented in the 
perature which ti 
IS probably siinila 
i> produced in thi 
this Sowers freel 



house. The seeds were given to 
me by Dr Short last year, and 
were obtained from Mailms. A 



Cynibidium slncnsc. 

Cypripedium venustum. 

Hedychium coronariutn. 

I-Icdychmin gardnerianum. 

Hedychium thyrsifbrtnis. 

Hedysarum nutans. 
Brought under this name from the 
CafcutU Garden in 1823 by Di 
Mucwhirter. 

Passiilura alata s. 

Passiflora alata ^, acuminata. 

I'assiflora alata y, in^ignis. 

These varieties are perfectly distincC, 
and of diflerent degrees of beauty. 
H, The plant commonly cultivated, 
is by much the least ornamental, 
the colours of the other two befa^ 
greatly more brilliant : ^ difien 
from B and y, in the leaf beii^ 

Sointed. It was sent to this gar- 
en some years ago, from fte _ 
neighbourhood of Southamp 
y, Haa a leaf very similar ti 
but the llowers are even more 
in colour than 0, and should e 
teinty supersede both fbr gc 

cultivation. It waahrouj^t I 

Garden from the Brazib in Ifl) 

hv Captain Stewart of Bbn 

lion. E. I. C. service ; and, thod^ 

propagated freely from heoce,^ 

not generally known. 

Passiflora quiidrangularis. 

Salvia splcndens. _ 

A remarkably fine specimen of ttn 

magnificent plant, nearly ten feet 

high, and spreading in propoirtion, 

has been kept in a house, vithout 

any heat, during the season, and 

stood without injury in full flower, 

when the thermometer fell to SS*, 



ber, when the temperature 
to IC". 
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Art. XXVI, — Proceedings ^ the Jtm/al Societt/ of' Ed'mburg/i. 
(Contioued from Vol. XI. p. 209.) 

Nov. 15. 1824. — 1\. PAPEit was read On the Determination' 
of the Idea of Species in Mineralogy, according to llie prin- 
ciples uf Professor Mohs, by W. Ilaidinger, Esq. 

AW. 2g. — At a General Meeting of the Society, the follow- 
ing gentlemen were elected Office-bearers and Counsellors for 
the ensuing year : 

Sir WtLTia Scott, Ban. Freaidcnl. 



aiglit Hon. Loid Cliief-Baroii, Lord Glenlet 

Dr T. C. Hope, Profesam- Bu 

Dr BrewalPT, General Secrelary. 
Thomm Allan, Esq_, TreBsurer. 
James Skene, Esq. Cumlor of Museum. 



PHYSICAL CLASS. 



Aleiander Irving, Esq. President. 



^^^V Hot 

^^^B sir 



Dr Mack nigh [. 
Hobert Stetenaon, Esq. 
Sir Williani Atbulhnot, Ban. 



James Jardine, Eiq. 

Sir Willinm Forbea, Bon. 



Dr Home. 
LITERAKY CLASS. 
Mackenzie, Esq, President. P. F- Tjtler, Esq. Se 

Counacllors from the Literary Class. 
Rev. Dr Lee. 
Lord Advocate. 
Henry Jardine, Esq. 



Lord Mesdowbank. 

Profesior Wilson. 

Sir William Homillon, Bart. 



Dec. 6.— There was read a notice respecting two ancient 
Graves or Tombs discovered at North Ciiarlton, parish of El- 
linghatn, Northumberland, in January 1823, by John Cay, 
Esq. 

Specimens of ancient warlike instruments were exhibited. 

At the same meeting, Dr Brewster read a paper On t/tc Vi- 
sion of Impressions on tlie Retina, in reference to certain sup- 
posed discoveries respecting vision announced by Mr C. Bell 
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Abt. XK\ II.— Proceedittgt of Ike Wemerian Natural I 
ton/ Societt/. (Continued from Vol, XI, p. 403.) 

1824, Nov. 13. — A T this meeting llie Secretary read, 1. J 
notice of the incarceration of a live toad {Rana verruoMa), tf 
- tie wall of Fort-William Barracks, Calcutta, for the long period 
L of fifty-four years; communicated by Major-Gencral Hard- 
wiclt. S. Account of the monocotyledonoua and dicotyledonous 
plants found between the 4th -md 11th degrees of north latitude, 
oQ.'the western coast of Africa; communicated by Mr George 
I>on. 3. Notice of a viviparous variety of Junctis lamm 
with specimens ; by Mr F, C. Parry. 

Dec. 4. Tlie Secretary read two coiiimunicalionit i 
the discovery of the bones of a grampus or small whale, in tbe 
carse-elay lying over black peat-moss, on the estate of Blair- 
Drummond ; the one communication from Henry Home Drum- 
mond, Esq. M. 1',, and the other from Mr A. 13tackadder, sur- 
veyor. 

There were likewise laid before the meeting Meteorological Ob- 
•ervations made at Guayaquil, from January to June 1824, by 
William Jameson, Esq. surgeon ; and Barometrical Observations 
made between the Pacific Ocean and Mendoza in the year 18S1, 
by Dr Gillies. 

Dr Barchiy presented a letter from Dr Mease of Philadelphia, 
accompanying a specimen of the Syren levertinat for the Soci& 
ty's collection. 

At this meeting the following gentlemen were elected ( 
bearers for the year 1895 r 

BouHT JiaisoN, Ebq. Presiden 



Secretary, P. Nnll, Esq. 
Tnwurer, A, G. Ellis, Esq* 



Librarian, James Wilsan, Esq. 
Painter, P. Sjioe, Esq. 



Dr Robert Knox. 
G. A. W. Arnotl, Esq. 
Rev. Dr Alexander BruutM 
Dr Andrew Cov entry. 
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Art. XXVIII— scientific INTELLIGENCE. 

GEOGKAI'llY. 

1, Heights of tJu- principal Parts of JEtna. 
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9T60 


Angelo the Herdmin'B C 


t- 


The English House, 


S&Si 


tsge. 


4803 


Philosopher's Tower, 


Bi67 


Nicolori Convent, 


tU9 


Buhop's Snow Stores, 


7410 


Lingua-grossa, 


1785 


Higbett part of the woody 




Callabiano Slaiion, 


3T1 


region, . - 


6219 


Catania Station, 


4T 



SmytlCs Memoir. 
2. BeHingliauaen's Voyage, — The Russian voyage of disco- 
very towards the Soutli "Pole, did not reach so high a latitude as 
Captain Wedclel, whose voyage is noticed at page 146. ; for the 
chief of tlie expedition, Captain Bellinghausen, says, " We con- 
tinued our cruise to the south-east, sailing Ijetween large masses 
of ice ; but, notwithstanding all our efforts, we never couid pass 
the 70° of south latitude, and this only in one place. In all 
others, we coidd only advance 69J°"- 

GEOLOGY. 

3. Remains of Fossil Quadrupeds hi Chalk and Jura Lime- 
stone. — The discovery by Dr Bou^ of bones of the mastodon in 
the chalk formation, and the previously known fact of the oc- 
currence of bones of didetphi in the Stonesfield oolite of Eng- 
land, which is equivalent with the Jura limestone, increase the 
range of distribution of fossil manimiferous animals. 

4. Humboldfs New Geological Work. — IIumlHildt lias near- 
ly ready for the press a large geological work, in two volumes, 
with numerous plates. 

5. BiuKa Geological Maps of PaJma and of the Luke of 
Loach. — Baron Von Buch has published a most magnificent 
map of the Island of Paima. He has also published a geologi- 
cal map of the remarkable country around the Lake of Laach 
on the Rhine. 

VOL. xit. NO. S3. JANi'-iRV 1825. m 
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6. M. Brongniart Junior'' s FosiU Botayiy. — This active 
intelligent young naturalist has collected a vast store of mate. 

.rials for a work on fossil plants. It will appear during , 

urse of next year, and will contain descriptions of djout 10Q| 
teies. 

7. Cordicr's Geology. — Cordier has just finished the cem^ 
an extensive work on geology, with a mitieralogical 

ssification of rocks. 

8. Arrmige-ment of Hocks at Predaz:M.— The following, i 
"ding to Dr Bone, is the arrangement of rocks at Fi^daaeot 

''the upper rock is trap-amygdaloid ; below it fine granular do- 
lerite ; next dolerite with mica ; to this succeeds feispathose do- 
Icrite, granitic dulerite, that is with felspar atid mica ; and, last- 
ly, at the foot uf the hill, granite with quartz, andadikecfi 
trap, with cocc<Jite, and large crystals of felspar. On the op» 
po^te side of the river is true coarse granular granite, witb 
schorl. We have here an instance of tertiary dolerite pasaug, 
into graniiose rock, and perhaps even into granite. The wbiM^ 
series rests upon chalk. 

9. Supposed canse of the Heat ofHcA, Springs and Volcar 
noes. — It is known that the density, and consequently the heal 
of the atmosphere, increases as we descend into the interior of ' 
the earth. This being the case, it is probable that the heat of 
springs and volcanoes may be derived from currents of hot and 
dense air, in the deeper regions of the solid mass of the globe. 

V MIMESALDCy. 

10. Sirontites in YovTcshire. — Most of the native combin»' 
rions of Btrontites have of late been foimd by Dr Peter Murray 
in the West Riding of the county of York, in the vicinity r/S 
Knoresborough and Pately Bridge. — The carbonate has, for the 
first time in England, been observed at the lead-mine of Merry- 
field, near Palely, in veins and nests, associated with galena and 
sulphate of barytes in calcareous grit. Two varieties have be». 
met with : one compact, semitransparent, and of the most spli 
dent white colon" — inibling some kinds of arragonite, aBd ct 
tains iu the 1( ^f Strontian, 4 Carbonate of Lime^ 

Lit of AKimina, "barytes 1, Water and Carbomc 
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Acid 32 ; the other is beautilully crystallised in piisiua, of a 
greyish-white colour, and id many specimens impressing calca- 
reous spar, and, when analysed, has been found to contain 
in 100 parts, 1 of Water, 33 of Carbonic Acid, 6 of Lime, 
and 60 of Strontiaii. — Of ihe sulp/uiie, tliree varieties have 
been noticed upon the banks of tlie Nidd, neai- Knaresbo- 
rough. The foliated sulpJiat of Professor Jameson finely crys- 
taHised, of a delicate blue colour, and well meriting the name of 
Celestioe, in magnesian limestone, resting upon the new red 
sandstone, and containing a small percentage of carbonate of 
lime, varying in different specimens. The compact sulphate, 
of a snowy white, occurs with tlie former in spheroidal or reni- 
Ibrm pieces, ccmtaining 7 per cent of carbonate of lime.^The 
radiated su^kat, of a yellowish or reddish-white colour, is found 
at Bilton, upon the opposite bank of the river, in the new red 
sandstone formation, accompanied by several varieties of gyp- 
sum. This sandstone greatly varies within very narrow hmits, 
extremdy compact and hard wh»-c inclosing the strontites, and 
then becoming almost amygdaloidal, with nodules of quartz, 
on one hand ; and on the other passing into a soft red marl, con- 
taining gypsum. 

11. Mr HevlancTa Minerohgical Collection. — The most ex- 
ten«ve, splendid, and useful collection of minerals in the worldj 
is that belonging to Mr Heuland of London. Those parts 
of this cabinet which have been occasionally shewn to mineralo- 
gists, have not failed to excite their wonder and admiration, as 
Well as an ardent desire to see the whole of this splendid display 
of the riches and magnificence of the mineral kingdom. It is 
therefore with great pleasure we inform the mineralogical world, 
that such arrangements are now making by Mr Heuland, as will 
unable him to display the whole collection some time during the 
course of nest spring. 

12, Mineralogical Collections. — Mr Heuland, from the vast 
collection of the finest and most characteristic minerals in his 
possession, and froin having lately added to his stores the splen- 
did cabinet of M. de Dree, and the well known and admirable 
cabinet of a foreign nobleman, will be enabled to supply pubHc 
institutions, or private collections, in a style hitherto unknown in 
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this country. But he will not engage to furnish any collections 
under L- 300, nor above L. 500, having already pledged his 
word to several London collectors, lo suit them by the choice of 
single specimens. Any orders he obtains, and these, we doubt '^ 
not, will be numerous, now that scientific societies, and private 
collections are rising every where, will be executed under the' 
condition, that he is to bear every expence, to and from, should 
the collection not agree with the expectation of the receiver. 

knOTANV. 
13. Gnm Animi a^ connected with the origin of Amber.— 
" We saw in the woods many of the trees from which the gum. 
animi is obtained (Hymeniea Courbaril, L.) •. They are here 
called Satabii or Jalar. Between the bark and the wood of this 
tree, which in ils growth resembles the elm, there are, in pro- 
portion, but a few interstices filled with fluid gum ; the far 
greater part of it is found under the principal roots, when they 
are bared of the earth, which, in general, cannot be done, with- 
out felling the tree. Under old trees, pale yellow round cakes^ 
weighing from six to eight pounds, are sometimes found, which 
have been formed by the gradual filtering of the Uquid gum. 
The purity and colour of this substance, principally depends on 
the nature of the earth in which these cakes are found, for the 
bi-own mould or moor soil, imparts to lliem certain ingrediaHs, 
■which are not foiuid in the dry, clayey, or sandy soil. The 
finest ]Kirt of the gumj however. Is that which, exuding from the 
bark chiefly in the dry season, in the months of September and 
October, is collected by the inhabitants in the form of dtxips, 
and melted over the Are. The formation of these large masees 
of gum between the roots, seem to throw some light on ihe ori- 
gin of amber, as it is very conceivable, that this vegetable sub- 
stance may have been partly accumulated in the ground, in a 
similar manner, under the trees which produced it, before it was 
received and rounded by the sea. Insects, too, particularly an tt, 
are also found in the pieces of the Jalar gum, as in amb«-. 
The layajxts, and other Indian tribes on the Rio Grande, on 
the banks of whii \ menfea forms extensive woods, form 
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this gum into ornaments, shaped ]ike a club or a spindle, which 
they wear in holes, bored in the nose and undeilip. Of the 
thick bark of the tree they make small canoesj which, on account 
of their lightness, are peculiarly adapted for land carriage from 
one river to another. Many lofty crotons also grow on the 
hanks of the Sapucaliy. A red resinous matter is obt^ned 
from them, which the inhabitants call dragonVblood, and use 
for dying," — Spix and Marl'ius's Travels. 

li. Sterilitj/ of Hybrid Plants. — The phenomenon of hybri- 
dism is perhaps of more frequent occurrence than is imagined io 
common plants, or in such as belong to genera numerous in 
species. It has only, however, been confirmed in a satisfactory 
manner by a small number of observations. That which forms 
the subject of the present note, is confirmative of another nearly 
similar one, made hy MM. Guillemin and Dumas upon tlie 
Gentians, and which they have inserted in the first part of the 
*' Memoires de la Society d'Histoire Naturellc." MM. Aug, de 
St Hilaire, and De Salvert, while herbarizing in the Lower 
Auvergne, made the discovery of a Digilahs, which they took 
at first for tbe Digitalis fuscata of Persoon, Paying afterwards 
more attention to the circumstances in which it was found, they 
concluded that it was a hybrid of Digitalis purpurea and D. 
lutea. In consequence, M. de Salvert published its description 
in the Ji>umal de Botanique, and named it D. hybrida. M. de 
St Hil^re adds here, that, during six years, the same plant has 
been found in the same valley, and in the midst of the two pa- 
rent species ; that its capsules were constantly shrivelled, and 
did not contain any seeds capable of germination ; lastly, that the 
ovaries resembled a fine and light powder. This fact must be 
added to those which have already been recorded, as in favour 
of the sterility of hybrids. M. de St Hilaire, as well as MM. de 
Candolle, Guillemin, and Dumas, do not pretend to assert, that 
this incapability of generation is cummon to all the individuals 
originating in this way. — Bulletin Universcl. 

15. Disengagement of Ammoniacal Gas during the Vegeta- 
tion ^the C/tenopodium vulvaria. — There is not a more singular 
phenomenon in vegetable physiology, than tlic well known fact 
of the continual motions of certain aeriform fluids in the interior 
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of the oT^iis of plants. An observation of much interest % 
been added bv M. Chevaliier, to those which we already p 
BpoB this subject. He had announced, in conjunction with M. 
Lassaigne, the existence of sub-carbonate of ammonia, ready 
formed in the leaves of CJtenopodiwm vulvaria ; and this assertion 
was scarcely credited. However, he has reason to congratulate 
faimself upon the issue of tlie controversy to which this has led, 
nnce it has conducted M. Chevaliier to the discovery of a fact 
equally curious with the former, though in a (UfFerent way. It is 
now no longer an amnioniacal salt, forming part of the leaves. Eke 
BO many other saline matters, but a continual exhalation of free 
ammonia, which may tal(e place during the whole life of the plant. 
Certainly this first fact, which has not hitherto been noticed, opens 
« mine rich in important results, and we cannot help comparing 
it to the ingenious ideas ofM. Robiquet regarding the aroma. We 
Xould also observe, that it is for the first lime that the exhalation 
frf a gas, containing azote, has been observed in vegetables ; and 
the facility with which the ammonia leaves this principle, may per- 
-Iiaps contribute to a better understanding of the formation of the 
azotic producljons of the vegetable kingdom, the source of which 
bas hitherto been more sought for in the atmospheric air, and in 
tlie nitrates or nitrites, whJcli might occur in the aorl, Wc 
transcribe M. Chevallicr'a observation verbally. " Wishing lo 
obtain the volatile alkali from the vulvaria, without employing 
the action of fire, and thns to prevent the objections which 
might be raised, I placed, in a large flower-pot, a lump of earth 
cont^ning two stalks of Chonopodium. When I was assured 
that this transportation had not injured the vitality of the plant, 
I placed a glass funnel upon the [xit, and luted the whole in 
'Buch a manner, that the vapour, which was continually disen- 
gaged from the vulvaria, was obligetl to pass through the upper 
part of the funnel. I adapted to ibis upper part, a tube which 
passed into a flask containing hydriKhloric acid, diluted with wa- 
ter. All communication with the external air was besides inter- 
rupted by a second tube dipping into water. Scarcely was the 
ammoniacal exha' ' '"i contact with the hydrochloric acid, when 
white vapours » ', which diff'u&ed themselves over the 

Burfacc of the 1 y (lisaji[H'arcd. This disengage- 
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meat being very strong, on the evening of the same day, I made 
an analysis of the liquid, and I found it to contain hydrochlorate 
of ammonia. I repeated the same experiment several days succes- 
sively, and always obtMned the same results. — From this experi- 
ment, I find reason to be convinced that the Chenopodtum vulva- 
ria spontaneously disengages free ammonia during the act of vege- 
tation. I have also heen aware, for several years, in coniunction 
with M. Boullay, that a great number of flowers, even of those 
whose smell is very agreeable, spontaneously emit ammoniacal 
gas. We cannot hesitate to recommenil this observation to the 
attention of those who occupy themselves with vegetable physio- 
logy : and, since M . Chevallier has been so fortunate as to dis- 
cover this important phenomenon, it were very desirable that he 
should push his researdies farther, and direct them toward the 
influence which the solar rays may exert upon this disengage- 
ment, taking special care to exclude the vegetable earth, the pre- 
sence of which might interfere with the results. — Anncdes des 
Sciences NatureSes, tom. iv. Avril 1834. 

16. Contributions to the Flora of' Scoila7id. — In our list of 
plants found in the Highlands last summer, we omitted to men- 
tion that Hypnum alpestre had been discovered by Drs Greville 
and Townsend, in Breadalbane. Since our last publication, Mr 
l^rummond, nurseryman at Forfar, has found the Weissia lati- 

ybHia of Sell wa^g rich en. This was derived from that inexhaus- 
tible source of botanical riches, the Mountains of Clova, and is, 
y/e believe, confined, both on the Continent and in this country, 
to a micaceous soil. It is not a little remarkable, that it grew 
intermixed witJi two of the rarest plants of Great Britain, Oxy- 
tropus campestris and Didymodoti giaucescens. Dr Greville 
has already figured it in his Cryptogamic Flora, at p. 149. 
DaUonia heteromaUa, a moss only recently ascertained to be a 
native of Scotland, has been found on the banks of the North 
Esk, opposite Preston Holme, by Mr M. Stark. Professor 
Graham, and Mr Macnab, have examined a Senecio, observed 
by the gardener at Woodhall, and found it to be S. tenuifolia, 
and new to the Scottish Flora. It grows abundantly in clay pas- 
tures around Woodhall. 

17. Carrodori on t/te contractibUHy <?f VegetabUs.'~'i^\i^s 



4 



18* Scientific Intelligence — Zooiog^. ■ 

ob^ver, in the Transactions of the Academy of Sciences of 
Modena, has a memoir on the contractilulity of vegetables. He 
communicates some experiments, from which he infers, that the 
phenomenon of contractibililyobservetl in d'dfi;rent pans of plants, 
and which Tourneforl considered as a mechanical effect of elas- 
ticity, must be viewed as a consequeBce of vitality. Thus the 
contraction of the valves in the seed-vessels of balsams, when 
the seeds are ripe, may be consi<lered as an e}:amjile of ibis power. 
If such capsules are immersed in laurel water, which kills their 
vitality, they lose tlieir contractile power, while, if put into cold 
water, tlieir contractile power remains unchanged. 

ZOOLOGY. 

18. Note regarding the Spider whose Web Is employed in 
dicine, by N. M. Hents. — It has lattly been discovered, that 
web of a species of spider, common in caves in Pennsj'lvaiiia, 
possesses a narcotic power ; and it has been administered with 
success in the treatment of certain fevers. This spider, of which 
M. Hentz has figured a large female, with a description of the 
parts of the mouth, and the disposition of the eyes, belongs to 
tfie genus Tegenaria of M, Walckenaer, or to that of Aranea, 
properly so called, of M. Latreille. M. Henlz proposes to give 
it the specific name of T. mcdidtialls. It is black, tinged with 
blue, and its aljdomen presents about ten pale and livid spots, 
as well as a line, toward its anterior extremity. In some indi- 
TiduaTs, the legs are marked with black spots. The author b 
of opinion that the webs of all the species of the same genus in 
America are equally narcotic. It would be interesting to make 
some experiments upon those of the European spiders, with the 
view of determining whether they possess the same property.. 
Journal Acad. Nat. Sciences of Pkiladelpltia, vol. i" 

19- Notice regarding the Breedhig of the Peacock Parrot 
South America. — The author of this notice having put togethi 
at Paris, in the month of April 1822, two peacock parrots, male 
and female, obtained an egg on the 18th May following; three 
days after a second ; then a third and a fourth, with the same 
interval as er\ed between the laying of the first and 

second. 1 '^ggs were found to be clear ; and tl 

otlier two, V M. Gabriac, after an incubation 



the 
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twenty-five days, presented two dead foetuses, one of whidi 
might have been of about sis days and die other twelve. Efc 
attributed the failure to the great quantity of eleclrielty diffused 
through the atmosphere during the month of June of this year. 
M. de Gabriac allowed his parrots to rest fur ten days, and put 
them together again on the 1st July. On the 14th, the female 
ag^n laid an egg, which, as at first, was accompanied with three 
others, on the 17th, SOth, and S3d. It was always at six oi seven 
in the evening that lliey were laid. On the 6th August, the 
first e^ was hatched, and the rest on every succeeding third 
day ; that is to say, on the 9th, 12lh, and 15th, nil in the even- 
ing, about the time at which they had been laid. The observa- 
tions of M. de Gabriac prove, that, in this species of parrot, the 
period of incubation is twenty-three days. When first excluded, 
the young are covered with a grey down. At the lime when 
M. de Gabriac published his notice, his young parrots were al- 
ready two months old. This is the second instance of parrots 
breeding in France. M. Lamouroux, Professor of Natural 
History at Caen, read to the Linnean Society of Paris, a. me- 
moir upon Blue Aras (Psittacus Ararauna) bred in France. 
The parent birds belonged to M. Eanault, also of Caen, to 
whom they laid, from the month of March 1818, to the month 
of August 1893, 62 eggs in all, at nineteen diiferent times. Se- 
veral trials of the same kind have been made within thefie few 
years, and the results have been satisfactory. Every thing 
leads us to hope that we may one day be able to multiply in our 
aviaries tlie greater part of the numerous species which compose 
the beautiful family of parrots. — Bvlletin Universel. 

20. Splendid Luminosity (if Sea Animals, observed by Kuhl, 
in Lot. Si" S., Long. 1S°, in Oct. 1820.—" M. de Humboldt 
has observed, that galvanic electricity is without visible influ- 
ence upon the medusie. The same can be said of the Pyroso- 
mata, although there is a vestige of nervous system in them. 
The Biphora also, as well as the pyrosomata, when preserved in 
a botde, make the temperature of the water rise nearly one cen- 
tigrade degree. The Pyrosoma atlanticum, the only species 
hitherto observed by us, diffuses, while swinmiing beneath the 
surface of the sea, a light of a foot and a half in diameter. Only 
imagine the superb spectacle which we enjoyed some days ago. 
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when, in the evening, frum sevoi to eleven o'clock, x continuous 
band of these living globes of fire passed uear our vessel. Witli 
the light which they diflused, wc could disiinguisb, al a depth 
of fifteen feet, tlie individuals cif Thynnus pelamys, and Sarda, 
which have followed us these several weeLs, notwithstanding 
the great celerity with which we have sailed." 

21. Notict regarding Two Egg» contained one within the 
other, and without Yolks, hy M. DifratKe. — If it sometimes Lap- 
pens that eggs contain two yolks, we also find that others contain 
none. The hen which had the crop torn, and of which mention 
is made in the Balkiin General, and which lived without a cock, 
has laid thirty-seven eggs from the 6th February last, to the 
SGlh Marvb. On the SStb, it laid one which was a little smaller 
aad more elongated than the others. Thi& egg having heen 
c^ned, was found to contain only albumen ; and, in the place of 
the yolk was found a small egg, very well formed, of the same 
size as this latter. Tlie shell was soft, and contained itself no. 
tiling but albumen, — Bulletin Universel, 

32, Musical Thrush i^ Brazil. — " Wefirst observed in these 
woods the notes of a greyish-brown bird, probably a thrush, 
which frequents the bushes and groimd in damp low woods, and 
sings with numerous repetitions through the mu^cal scale, from 
H' to A^ (of the German scale), so regularly, that not a single 
note is wanting. It commonly sings each note four or five times 
over, and then proceeds imperceptibly to the following quarter 
tone. It is usual to deny to the songsters of the American fo- 
rests all melody and expression, and to allow them no pre-emi- 
nence but splendour of plumage. But if, in general, the pretty 
natives of the torrid zone are more distinguished by the beauty 
of their colours than by fulness and power of note, and seem 
inferior to our nightingale in clearness and melodiousness of 
tone, yet this little bird, among others, is a proof that they 
are at least not destitute of the principles of melody. How far 
the musical improvement of man has already had an influence 
on the n' ' ''^ birds, remains an interesting subject for physict. 
It^cal It is at least inconceivable, tliat when the 

/dmost es of a degenerate race of men no longer 

^neoiuu >f Brazil, many of the feathered song- 
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8 will also produce more refiued meltKlies."— ^/)W' and Mar- 
Hu^e Travels in Brazil, 



PHYSIOLOGY. 

S3. On Asphyxia by Slranffiilation, — M. Segalas has esta- 
blished, by a considerable number of experiments, which he 
communicated to the Philomatbic Society, in the month of Au- 
gust last, 1. That die death whlcli succeeds the mechanical ob- 
struction of the trachea is more or less protracted, according to 
the temperature of the atmosphere in which it is producetl, the 
species of animal strangled, and especially its age ; a young ani- 
mal resisting it longer than on older : S. That, in these difTereiit 
circumstances, the obstruction of the trachea in mammifcra is 
followed by a more protracted deatli, wlien, after having pro- 
duced it, the thorax of die animal is opened in such a manner 
as to admit the air into contact with the external surface of the 
lungs : 3. That every operation which, without hurting the cen- 
tral cvganfl of sensation and of circulation, and witiiout allow- 
ing a great part of the blood to escape, damages a gi-eat num- 
ber of capillary bloodvessels, equally retards death following ob- 
struction of the trachea ; that, for example, on skinning guinea- 
pigs, small cats, small dogs. Sec. as also on laying bare die ab- 
dominal viscera by a crucial incision, the symptoms of life are 
prolonged in these an'unals.— From these facts M. Segalas baa 
drawn the following conclusions : The lungs in niamraifera axe 
not the excluMve seat of respiration ; the oxygenation of the 
blood appears, as is also demonstrated with regard to the tran»> 
piration and disengagement of carbonic acid, to be the joint 
production of all the cutaneous and mucous surfaces which are in 
contact with the air, and which are not removed from its acUon 
by too thick an epidermis, or by too dense a pile. Consequent- 
ly M. Segalas is not disinclined to believe, that the prerogative 
which man possesses of surviving prolonged asphyxia, depends, 
at least in part, upon the naked state of the skin, the thinness 
of the epidermis, and the great number of capillary bloodves- 
sels which are found in this envelope. 

24. On the Uses of i/u: Mitstachial BrisUes of Animals, hy 
Vrdick qf Avtsterdam. — Being convinced (says Vrolick) that 
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the mustaches of several mamtnifera, sucli as the seal and cats, 



are peculiar organs of touch, I made clioice of the rabbit for 
trying some experiments upon the subject. This animal pass- 
ing the greater part of iis life in warrens, where the hght can- 
not penetrate, this circumstance seemed to me to render it bet- 
ter adapted for the object of tlie inquiries which I had pro- 
posed to myself, Us mustaches being also long and pretty nu- 
merous. I found in this animal the same division and distribu- 
tion of the nenous filaments in the bulhs of the mustaches as 
in seals and cats in general, a circumstance wliich removed 
all my doubts with regard to the use of these parts. However, 
not contented with this proof, derived from analogy of struc- 
ture, I wished to make some direct experiments, of which the 
following are the results. I arranged upon the floor of a 
large room a quantity of books, in such a manner as to form a 
sort of labyrinth, through which an animal of moderate size 
could with ditHcully find a passage. I placed a rabbit in the 
middle of this labyrintJi, having previously taken care to pro- 
duce such a degree of darkness, as to render it impossible to 
distinguish any object whatever. On admitting the light a few 
moments after, I found the animal escaped from its prison, af- 
ter finding a passage through the whole of these books, without 
having overturned or displaced one of them, although they were 
placed so near to one another that the smallest shock would 
have been sufficient to make them fall. In order to determine 
whether its sight had enabled the animal to escape from its pri- 
i up its eyes first with a piece of linen, whidi I tight- 
ened well, and made several folds of, and afterwards with a 
piece of crape folded double, and bound down; to prevent all 
mistakes, by means of a crudal bandage. In both cases the 
animal walked with great ease among the books, without knock- 
ing against any thing, even when forced to accelerate its pro- 
I was very curious to observe, during this experiment, 
the motion of the head by which the animal seemed to have in 
view to measure the distance of objects ; when it approached 
them, it ' " '1 them with the extremity of its mustaches. In 
order t doubt from my mind, I cut the mustaches 

he head, and those placed around the 
bound up again as it had been before, 
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but now it seemed afr^d to move ; it knocked against the books, 
overturned several of them, and could only escape hy sliding 
along, as a blind man would do who directed himself by a wall. 

25. Experiments made upon si.r dt-capilated Robbers, by Pro- 
Jessor JijRTELs. — On the 14lh October 1811, six highway rob- 
bers were beheaded near Marburg; one of them was sixty 
years of age, the other five from twenty to thirty. At the in- 
staot when the head of the first fell, the trunk got up again as 
if the individual had been about to rise upon his feet, while the 
bodies of the others fell down flat at the very moment. When 
a little after the heads were thrown at ilio foot of the scaSbld, 
we saw all the muscles of the face of (he last executed com- 
pletely relax, while those of the old man presented a general 
contraction, which lasted for a considerable time. These oppf>- 
site effects took place wilhoul the occurrence of any difference 
in the mode of decapitation to which they could be attributed : 
with respect to tiiis, it will not be useless to remark, that there 
remained at least two vertebrie attached to each of the heads. 
It was observed, that, at the moment of decapitation, the mus- 
cles of the face of the greater number of the heads contracted 
in a convulsive manner, As the head of tlie first decapitated 
bad not been brought with the rest, no other oliservations were 
made with regard to it. The second, which fell ten minutes 
after it, was observed without loss of time. It was tried at first 
to excite a contraction of the iris, by pricking that organ, but 
no apparent motion was obtained. The same operation having 
been made upon the iris of tlie third head, the pupil dilated a 
little, and again quickly contracted ; while, at the same time, 
the pupil of ihe other eye (which had not been pricked) con- 
tracted, and again immediately dilated ; on effect which Profes- 
sor Trenderoth, as well as Messrs Hunger and Herold, who 
were also present, saw in the most evident manner. Some 
minutes after decapitation, the bodies were opened, the heart 
contracted and dilated alternately with much force, in such a 
manner as to produce regular pulsations. At die end of len 
minutes, these motions had, it is true, abated a little ; but they 
were always incessant, and tlie alternate contraction and dilata- 
tion preserved their regularity. Five minutes later, these mo- 
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tion^ had become uneqiml aiid very weak i they revived, hoir- 
erer, when the heart was irritated by pinching it. A mechani- 
cal irritation made upon a branch of the great sympathetic, ac- 
celerated a lillle the motion of the heart, but only for a minute 
at most ; the motion itself, however, continued for a long time, 
only decreasing in intensity. A puncture made in the trans- 
verse muscle of the abdomen of the same body occasioned strong 
convulsions, especially in the lower estremiticG, and vet th^ 
nerves had not been immediately irritated. A mechaniea] irri- 
tation made at the lower part of the spinal marrow caused vio- 
lent contractions in the muscles of the trunk, as well as in those 
of the neck, particularly those of the upper part, at the place 
of the section (which had already been frequently remarked). 
On irritating the upper part of the spinal marrow of another 
head, convulsive motions were produced in the muscles of the 
face, and there resulted a movement of the tongue and sur- ' 
rounding muscles. In the third body, a motion was remarked 
in tile lower part of the trachea which remained attached to the 
trunk : this motion was accompanied with a sort of hissing, an 
effect caused, without doubt, by the convulsive contractions of 
the muscles which had been cut. Similar motions took place 
in all the others. The head of the last decapitated was trans- 
ported to the theatre, which, on account of tlie distance, occa- 
^oned the loss of an hour. Here, our first care was to try the 
duration of the galvanic irritation upon the different muscles of 
the head. The elevator-muscle of the upper eyelid, and the 
superior oblique muscle no lunger contracted ; but the frontal 
muscles, the orbicularis palpebrarum, masseter, digastric, he, 
still continued to contract. The contractions ceased first in the 
masseter muscle ; tliey were prolonged in the buccinator. Two 
hours after execution, it had entirely ceased in all the muscles, 
and it could not be excited on moistening them anew. In ano- 
ther head, cut off twenty minutes ai least before the preceding, 
the galvanic irritation caused the depressor commissura; labia- 
rum, the orbicularis palpebrarum, and masseter, to contract ; 
this lattw always much longer than the others. Two hours 
and th; ifter decapitation, the muscles of this head 

appear ■ all irritability. Before concluding ( 
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experiments upon the head of ihe last decnpitated, we- exposed 
the pectoralis major and minor of a body which was brought in. 
The large pectoral muscle alone contracted under the influence 
of the galvanic fluid, the muscles of the abdomen no longer 
contracted ; contraction took place only in ihe right triceps mus- 
cle and in the sartorius; they ceased always in the latter half 
nn hour sooner tlian in the other. Irritation applied to the 
transverse muscle of this body no longer produced contraction, 
which wc attributed to the cii'cumstanee that the body had been 
opened at the place of execution, after the first experiment. In 
another body which bad been opened at the same time, the ap- 
plication of galvatiisni also produced some motions, as well as a 
feeble contraction, which was not renewed : mechanical irrita- 
tion produced none. An hour and a half after execution, the 
natural motion of the heart bad ceased in the bodies already 
carried to the theatre. We were still, however, in hopes to 
produce contraction by means of irritation, not being able to get 
at the heart of the body which had been first opened, we pro- 
ceeded to that of a body which had been newly opened. This 
last had also retained its heat, principally in the internal parts; 
the heart still contained a little blood, of a deep colour, in the 
left ventricle, which was partly fleiid and partly coagulated i 
but we could not, either mechanically, or by means of galvan- 
ism, excite any contraction of the muscular fibres of the heart. 
—Sdiri/ien der Gesell der Gesammt Nattiruiiss su Marburg, 
vol. i. 1823. 



96. Hereditari/ supernumerary Fingers. — Dr WiUigins of 
Kirchberg, gives the following curious history; A man had 
born to him by his wife children, most of which had six fingers 
on each hand ; and the same was the case with most of the child- 
ren he had by a second wife. A daughter by the first wife mar- 
ried, and bore two children with six fingers on each hand. 



27. Spiritoua Liquors derived from trees, or Jrom fruits 
of trees.— Am.oag the trees of India, we observe the Mowah or 
Sos^ butifraeea. It attains the height of an English oak ; the 
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benuty of the foliage and flowers, make it ^ great ornament ^fl 
tlie plains; and its wood is precious, inasmuch as it is wf^M 
exposed, like other wood, to destruction from the attacks of tlftV 
white ants. The flowers of the mowah are dried, and are used 
for acidulating " les mets," and especially fur tlie distillation of 
arrack. They give a great degree of strength to this liquor, and 
arrack made with these flowers, is distinguished by the name of 
mowali arrack. In a favourable season, a good mowah pro- 
duces from two to three hundred pounds of flowers. A tliick 
oil-like butter is obtained from the fruit, and used for domestic 
purposes. — The barb or pamyrn grows upon the banks of the 
Nerbudda and other rivers of the Guzerat. A good tree of this 
species furnishes daily 43 quarts of tars or palm wine, from 
which a pound o{ ^aggaria or coarse sugar may be got. The 
GUgar-cane is cultivated in several places of this country, but 
in place of manufacturing sugar from it, they are contented 
with selling daily in the market the canes with the Juice, of 
which the Hindoos are very fond. — The celebrate<l Danish 
chemist, M. Oersted shows, that of all the fruits which grow 
in Denmark, the apple is that which, together with a. great 
quantity of sugar, produces the drink which approaches nearest 
to wine. Cherries, gooseI)erries, and other fruits, from which 
it has beentried to extract vinous drinks, are by no means pro- 
per for that pui')wse. He hopes, in the course of a few years, 
to be able to manufacture very good wine with the juice of the 
apple and sugar. — The sap of the trunk of the birch, is of all 
vegetable substances that which furnishes the best means of imi- 
tating Champaigne, which is adulterated in London and Ham- 
burgh, in the manufactories, with different sorts of berries, and 
especially whortles. — Bulletin Universel. 

98. BroitnCt Gas Vacuum Machine. — This machine having 
excited considerable attention both here and in England, we 
consider it right to state our opinion iii regard to it. We shall 
feel happy, both on account of the patentee and the public, to 
find that we have been mistaken in the view we are now to lay 
before our readers. In this period of boundless speculation too 
much ca '"t be used. The object of this engine, as its 

name m ain power by means of the vacuum ere- 
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ded by the combustion of infiammable gas. It is well knowa 
m mechanics, that a vacuum, In whatever way it is produced, 
forms the source of great meclianicat power. It was by means 
©f a vacuum, produced by the condensation of steam, that Cap- 
tain Savery contrived to raise water in his steam-engine. It was 
also remarked by the celebrated mechanic Dr Hook, in regard 
to some plan which had been proposed for working by means of 
a.piston, " If," said he, " a speedy vacuum could be made un- 
der your piston, your work is done." It was accordingly, by 
forming this vacuum under the piston by means of the con- 
densation of steam, that Newcomea succeeded in his improved 
Bteam-en^no; and this continues, indeed, to be still the great prra- 
aple of the engines of the present day, namely, the creation of a 
vacuum under or above the piston. Air Brown then proposes 
to create this speedy vacuum by means of the combustion, for 
example, of coal or oil gas, a gas-burner being lighted within 
the cylinder, and allowed to consume the internal lur, part of 
Ivbich it condenses into water. Now, admitting that this plan 
is practicable, and that the machinery which Mr Brown has 
described could be made to work with eifect, let us see what 
would be the expence of this power. Coal-gas sells in Edio- 
burgli at 12s., oil-gas at Ws. : take the coal-gas, then, and sup- 
pose that every cubic foot of this gas is capable of creating an 
equal space of vacuum, — a circumstance which is by no means 
proved even to half tlie extent ; but let this advantage be set 
agmnst the raising of its water of condensation, and other im- 
pediments which the steam-engine nnay have to encounter ; and 
suppose that a steam-engine^ consumes ^ feet of steam per mi- 
nute for every borsc-power, which will be found near the truth; 
then, by the same rule, a gas-engine would consume the same 
quantity, which is equal to 12,000 feet per day, and would cost 
therefore £7, is. per horse-power, for gas alone. Such a sum, 
however, would maintain at least 30 horses, and this considera- 
tion alone is sufficient to prove that the engine has no chance of 
success, let its mechanism and operations be ever so perfect; 
unless, indeed, it can be shewn, that every cubic foot of gas is 
capable of creating 30 cubic ieet of vacuity, instead of only half 
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a foot, ihe usual estimate of chemisU;. Where ihe gas lias to be 
made on purpose for the engine, its application appears still more 
dubious, as gas-making forms a bu^ness abundantly nice and 
complex of ilsetf, and qaite incompatible with that umpHcily 
which every mechanical power should possess. ^^ 

POLITICAL ECOirOMr. ^H 

S9. Fi-ieitdly Societies. — In a former Number, we noticed Q^| 
Results of the Highland Society's Inquiry into the rate of Sick- 
ness and Mortality among tlie members of Friendly Societies in 
Scotland. From the able and perspicuous Report drawn up by 
f> Committee of that body, we were led to anticipate, that those 
laudable and h^lily useful institutions would immediately per- 
ceive the erroneous principles upon which they had hitherto very 
generally proceeded, and take speedy measures for placing them- 
selves on a more secure footing. We are now happy to state, 
that our expectations have been realised, and that numerous So- 
deties have already begun to revise their laws, and to regulate 
their contributions and allowances according to rules deduced 
from experience and distinctly laid down in the Report, By 
mtmy Societies, recourse has been had to professional account- 
ants for assistance; and we know that The Edinburgh Com- 
positors' Society has already in the press a very judicious set of 
Laws, with Remarks on the Constitution and prevailing Errors of 
Friendly Societies. These Remarks we liave seen. They are writ- 
ten in a clear and popular style, and contain an interesting state- 
raent on the subject by James Skirving, Esq. accountant, a gen- 
tleman who assisted in framing the Tables in the Highland So- 
nety's Report. These Remarks and Laws, are, we believe, to 
be immediately published ; and we would strongly recommend 
Siperusal of them, to all those who take an interest 
the stability and success of Benefit Societies, 
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65. X O of Church Street, Spittalfields, in th* 

county of -manufacturer, for " An improved 

mutrella." iburgW Isl September X824l. 
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56. To Robert Lloyd of llie Strand, county of Midtlleaex, 

hatter, and James Kowdotuam of Great Surrey Street, Ulack- 

fnars Road, county of Surrey, batmaker, for " hats upon a new 

coDstructiou." Sealed at Edinburgh 3plli August 1824. 

67. To William Harwood Hokhocks of Stockport, county 
of Chester, cotton-manufacturer, for " a new apparatus for 
goring tension to the warp in loonm." Staled at Ediuburgti 
31st August 1824. 

68. To John Geohgk Bodmer of No. 50. Oxford Street, in 
Charlton Row, parish of Manchester-, county of Lancaster, tavil 
engineer, for " certain improvements in the machinery for clean- 
ing, carding, drawing, roving, and spinning of cotton and wool." 
Sealed at Edinburgh 21st September 1824. 

69- To John Leigh Brauburv of Manchester, county pa- 
ktine of Lancaster, gentleman, for " a new mode of twisting, 
spinning, or throwing silk, cotton, wool, linen, or other threads 
or fibrous substances." Sealed at Edinburgh 23d September 
1824. 

60. To JosiAH Pahkes of IVfanch ester, county palatine of 
Lancaster, civil engineer, for " a certain method of manufac- 
turing salt." Scaled at Edinburgh SSth September 1824. 

61. To John Heathcoat of Tiverton, county of Devon, 
lace-manufacturer, for " certain improvements in the methott of 
preparing and manufacturing silk for weaving, and other pur- 
poses." Sealed at Edinburgh S9tb September 1824. 

62. To Philip Chel of Earl's Court, Kensington, countyof 
Middlesex, engineer, for " improvenienta on machinery for 
ilrawing, roving, and spinning flax, wool, waste silk, or other fi- 
brous substances." Sealed at Edinburgh 25th October 1824. 

63. To Simeon BuoADJiEAOowof the town of Abergavenny, 
in the county of Monmouth, civil engineer, for " a. new and im- 
proved method of manufacturing and purifying inflammable 
gases, by the admission and admixture of atmospheric air." 
Sealed at Edinburgh 29th October 1824. 

64. To James Tetlow of Manchester, in the county pala- 
tine of L^icaster, weaver, for " certain improvements in power- 
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looms, for weaving various articles." Sealed at Edinburgh 29th 

October IBS*. 

65. To Junius Smith of Old Street, city of I^ondon, mer- 
chant, for " improvements on a machine for washing, cleansing, 
and whitening cotton, linen, silk, and woolen garments, or piece 
goods." Sealed at Edinburgh 6th November 18S4. 

66. To Thomas Bichard Gufft of Bristol, gentleman, for 
" certain improvements in masting vessels." Sealed at Ei^- 
burgh 6th November 1824. 

67. To Samoei, Hall of Basford, coimty of Nottingham, 
cotton-manufacturer, for " an improved Gteam-engme." Sealed 
at'Edinburgh 6tli November 1824. 

68. To Hekhan Schroder of Hackney, county of Middle- 
sex, broker, for " a new filter." Sealed at Edinburgh 30th 
November 1824. 

69. To Joiis Head of Banbury, county of Oxford, hosier, 
one of the people called Quakers, for " certain improvements in 
machinery for making cord or plate for boot and sta^ 1: 
Sealed at £dmburgh 2d December I8S4. 
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' Art, I. — Remarks on the Climate and Vegetable Productions 
of the Hudson's Bay Countries. By John Riciiardsok, 
M. D., Member of tlie Wcrnerian Society. Communicated 
by the Author *. 

I i HE following observations have been thrown together, and 
■ tbe subjoined tables drawn up, principally witli the view of 
making public the few facts collected during Captain Franklin's 
kte expedition through the Hudson Bay territories, that relate 
to the inquiry so ably prosecuted by Baron Humboldt, into the 
\geograj^iicat distribution ^ vegetable Jbrms, and on which so 
< much light has been thrown by the observations of our learned 
countryman Mr Brown. Occasion has also been taken, in the 
course of the paper, to insert as many circunirstances relative to 
the climate of these northern countries as were known to us. 

The expedition landed at York Factory, Hudson's Bay, in 
Lat. 67° Long. 92°, (a few miles to the westward of the line 
of no variation of the magnetic needle, and nearly in the lon^- 
tude assigned by Dr Brewster to one of tlte poles of cold, but 28' 
to the southward of it), and travelling on a W.S.W. direction, 
reached Carlton House, on the Saskatchawan, distant in a di- 
rectline, about 430 geographical miles. This place is in LaL 53" 
Long. lOfi' W., and lies nearly midway between the Pacific asd 

■ Head before the WerDerian Natural HUtory Socidf, 6lh and Hi Jimuary 
1825. 

VOL. XII, NO. 24. APKIL 1825. o 



198 Dr Ricfiardson''s Remarks on the Climaieand 

Hudson^s Bay ; the Continent here being about QSf of long., or 
1000 miles wide. From Carlton House, the course, for 1000 
miles, was north, inclining to the west, to the mouth of the Cop« 
permine River, in Lat. GT 47' N. Long. 115** J W. 

All the plants collected up to this point, amounting, Agamc^ 
inclusive, to nearly 700 species, and to at least 5000 specimens, 
were brought home, and form the ground-work of the subjoined 
tables of natural families. About 500 miles of sea-coast, includ- 
ing the circumnavigation of the bays and inlets,, were viated U> 
the eastward of the Coppermine River, and the latitude of 68? 
18' N. attained at Point Turn-again ; but the whole of the plants 
collected during this part of the voyage were left behind, owing 
to the hardships encountered in the subsequent retnm across 
the barren grounds. This loss has been supplied, as far as re- 
gards the purpose of the present paper, by the collections made 
during Cnptain Parry's second voyage in the same parallels of 
latitude, and at no great distance to the eastward. 

In malcing a few desultory remarks upon the circumstances 
which are likely to influence the vegetation of the districts, I 
shall begin with their altitude above the sea ; and it is almost su- 
perfluous to remark, that wc have few precise data on this sub- 
ject, and must for the present be content with rude approxi- 
mations. The line of country travelled through is destitute of 
tefty mountains, table-lands, or great plains ; except that Carl- 
ton House may be said to stand on the northern boundary of » 
sandy plain, which opening to the south, and extending to the 
confines of Mexico, is favourable to the migration of plants ta 
the northward ; but our stay in that quarter being confined to 
ten days at the commencement of spring, during which only 
thirty species of plants^ were gathered, few of these southern' 
plants find a place in our list. Few hills were seen during the 
^hole voyage, rising beyond 300 or 400 feet above the level of 
the surrounding country, and none exceeding 800, except on 
one part of the Coppermine River, where a range was observed 
to rise, on a i-ough estimation, to 1200 or 1500 feet ; but even 
this .was free from snow in the beginning of July. 

Indee ' • ^-oute being by the great rivers, and almost un- 
interru nmunications of the districts, was necessari- 

ty thro nart of the country. Our barometer wa^ 
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rendered useless soon after leaving Vork Faetory ; so that I can 
«lly state in general tenns, tliat, from the shores of Hudson's 
Bay to the Rocky Mountains, (a continuation of the Andes), tlie 
ascent appears to be gentle, most rapiJ, however, about fifty 
miles from Hudson's Bay, where tlie rivers, in crossing a ridge 
of primitive mountains, form a quick succession of cascades and 
rapids. 

Carlton House, the south-west limit of our journey, I cadmate 
to be 1000 feet above the sea of Hudson's Bay. From thia 
spot, our route to the north lay nearly parallel to the Rocky 
Mountain chain. 

The eummit of Portage La l-oclie or Methy Poitagc, which 
liea in 56° 43' N. Lai., and 109° 52' W. Long., and is about 
^0 mites from Carlton House, I estimated at ISOO feet. Me- 
thy Lake, the commencement on the south of lljis portage, of 
the water communication with Hudson's Bay, at 1000 feet, and 
Clearwater River, which 6ows from the north side of ihe por- 
tage uninlerruplcdly to the Arctic Sea, under the iiumcs of 
Athabasca, Slave River and Lake, and Mackenzie's River, at 
800 feet. Slave Lake at 400 feet above the Arctic Sea. The 
height of land to the north of Fort Enterprize, from whence 
the descent of the Coppermine River to the Arctic Sea, is gra- 
dual, at 900 feet. The data from which these altitudes have 
been deduced are not precise enough to be worthy of detail ; 
but the results, imperfect as they are, may be sufficient to shew 
that the elevation alone of these districts is not great enough to 
give a decided character to their vegetation. 

The peculiarities of the Hudson's Ray climate, which have a 
more marked influence on the vegetable productions, may be, in 
some measure, collected from the following tables, and tlie re- 
marks appended to them. The tables are formed on die model 
of those given by Humboldt, and the deeply interesting me- 
moir of that illustrious man on the Distribution of Heat, pu- 
blished in the Memmres fTJrciieil, or its translation in the 3d, 
4th, and Sth volumes of the Edinburgh Philosophical Journal, 
maj be referred to, for the original views which prompted the 
formation of such tables, and the many interesting deductions 
that may be made from them. 
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TABLE I. Exhibiting the Mean Tem^icratwes in varum 
Latitudes. 
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EnterpriZB, 


Winler Island 
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Lai, 64° 


Lai. 66 i" 
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+ i^iO 


+ 31.30 
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+ 88.4S 


+ 88.51 


actober, - 


+ 36.ea 


+ 83.91 


+ 10.81 


+ 10.29 
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+ i4.eo 


— 0.83 


+ 4J5 


— 8337 


— 2560 
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+ 8.11 


— 80.12 
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_ 32.80 


— 86.79 




— li.19 


— 15.09 


— 97.96 


— 88.07 


— 35.09 
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— SLBO 
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— 85.41 


—37.19 


March, 


+ H.09 




— 15.64 


— 24.75 


— saio 




+ 33.9T 


+ fi.ll 


+ 2,51 


— 4.68 
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+ 49.05 


+ 32.11 






+ 14.16 




+ fl9.98 


+ 46.62 


+ 31.97 


+ 30.16 


+ 34.24 


ruly, - - 


+ 69.90 


+ 53.20 


+ 36.31 


+ 40.04 


+ 18-11 


AuguM, - - 


+ 73.73 


+ 55.36 


+ 36.6S 


+ 3S.68 


+ 38.68 


Annual Mem«, 


+ se.oi 


+ 14.19 


+ fl.Sl 


+ 8.20 
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Remarks -upon Table I. 

The temixraturts for Lats. 54° and 6i°, were deduced from 
Captain Franklin's observadons; those in tlie three remaining 
columns are copied from Captain Parry's journals, with the mi)- 
difications noticed below. 

Cumberland House is situated in Lat. 63° 57' N., Long. 102° 
17' W., in a flat hmestone country, covered with wood, and 
abounding in swamps and lakes. The month of September waa 
occujried in travelling from Lat. 57° to Si", for which an allow- 
ance has been made in tlie table at the rate of 1°.8 of tempera- 
ture for each degree of latitude, by which the place of observa- 
tion exceeded 54° ; and the same addition was made to the re- 
corded temperatures for June, July, and August 1820, during 
which months we travelled from Cumberland House to Lat 
The allowance of 1''.8 here used, is greater than that 
which It specifies for the same parallel of latitude; but 
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-it was obtained from o comparison of the mean annual tempera- 
tures of Cumberland House and Fort Enterprize, which are 
JOJ degrees of latitude apart. The observations for the other 
moDths in the Cumberland House cxJumn, were made within the 
Blockade of the fort, and a deduction of 1° has been made from 
each recorded observation, to compensate for the radiation from 
the neighbouring buildings, an allowance which corresponded 
with the few observations we made upon the subject. The means 
for some of the months were deduced from three or more obser- 
. vations each day, taking into account the length of the intervals. 
Id the rest of the months, the means of the extremes have been 
used, which differ only in a fraction of a degree from tlie more 
correct mode of taking the intervals into account. 

The temperatures in the column for Lat. 64° were (except 
those for the latter end of June, the month of July, and the 
banning of August,) taken at Fort Enterprize, in a shaded a- 
tuation, on a northerly exposure, and not subject to any mate- 
-rial radiation from warm buildings, and an addition of 0°.5 has 
been made to the registered temperatures, as a reduction to 
I-at. 64°; Fort Enterprize being actually 28 miles north of 
that latitude. The temperatures for July, and the early part 
of August, in this column, having been observed during the 
journey from the parallel of 55J°, an. allowance of from I'.S to 
to 1°.8 has been deducted for each degree of latitude, according 
to the situations of the places of observation. The temperatures 
for June, after the 1 0th, were taken in Lat. 65", and have there- 
fore been corrected for I.at. C4° by aii addition of 1°.S Fahr. 

With regard to the temperatures in the three remaining co- 
lumns, Captain Parry observes, " that the thermometer, when 
placed on the shore, or on the ice, at a distance from the ship, 
invariably stood from 3° to 4° or 5°, and on some occasions 7° 
lower than the temperature registered on board;" and he in 
consequence deducts 3° from the mean temperature for the year. 
In the .above table an attempt has licen made to proportion the 
compensation for the warm atmosphere of the ships, amongst 
.the months, so that the greater allowance is made when the dif- 
ference of temperature between the atmosphere and ship was 
greatest, or, in other words, in the coldest months. Thus, in 
.July and August, when the radiation of the earth is supposed to 
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be nearly equal to that of the ship, the registered teinperatures 
are used without alteration. In the other mcmthis^ a ddduction 
has been made, increasing from ^ to 5% as their meaxk tesnpe- 
ratures decreased. The annual means thus obtained are nearly 
the same with Captain Parry"*s corrected temperatures; but the 
differences betwixt the summers and winters a little exceed'those 
^;iven by his tables. 

The means were obtained by Captain Parry from the twelve 
idaily observations, made at intervals of two hours, or from 
4380 observations in the year, and thus possess a degree of ac- 
iCuracy which is very rarely attained* 



•Table II. Shewing tlte Distnbutwn of Heat in the different 

Seasons^ in various Latitudes. 
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r^t.64J*. 
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l4it.69J% 


Melville 

Island, 

T At. 741°. 


Six Summer Months, \ 
April — September, j 

Sis Winter Months, \ 
October — March, j 

Spring, — ^March, \ 
April, May, j 

Summer,-^une, \ 
July, August, j 

Autumn, — Septem- ) 
ber, Get Nov. f 

Winter, — ^Decern- \ 
ber, Jan. Feb. j 
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-f 8.12 
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— 6.94 
+ 36.44 

— 3.34 
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peratures. 1 
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Table IV. Sli^wmg Ou Increase of Vfrnai Temperature. 
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Remarka on the preceding Tables, principally uMh a reference 
to the Climate tf C^tmherlwnd House. 

HumboMt informs us, that " in all places whose mean tem- 
perature is below 62°.6, the revival of nature takes place in 
Bpriiig, in that month wliosc mean temperature reaches 43'.8 or 
4tf.4. When a month rises to 

41°.9, the peach-tree (AmygdaliLS Peraica) blossoms; 
46 .8, the plum-tree (Prunus domestica) blossoms ; 
51 .8, the birch-tree (Bctula alba) pushes out leaves. 

" Barley, in order to be cultivated to advantage, requires du- 
ring ninety days, a mean temperature of from 47°.3 to 48°.3. 

" In reference to the culture of useful vegetables, we must 
discuss three tilings for each climate ; the mean temperature of 
the entire summer, that of the warmest month, and that of the 
coldest month. 

" By adding the mean temperatures of t!ie months that rise 
above SP.S, that is the temperature of the months in which 
trees with deciduous leaves vegetate, we shall have a sufficient- 
ly exact measure of the strength and continuance of vegeta- 
tion." 

Wahlenberg has also remarked in his Flora Lapponica, that 
" the air must acquire a mean temperature of 4° centigrade, or 
39".20 Fahr., before the frozen rivers break completely up." 

The River Saskatchawan, which flows about two miles an 
hour at Cumberland House, broke up on the 28th April 18S0, 
the mean temperature of the ten preceding days having reached 
only 36°; but it is to be noticed, that one of the principal 
branches of Uiis river rises in a more southerly latitude. 

The narrow but deep streams which flow from Pine Island 
Lake, on which Cumberland House stands, into the Saska^ 
tchawan, did not freeze at any time during the winter ; a cir- 
cumstance to be attributed to their receiving a constant supply 
of warm water from the bottom of the lake. The lake itself 
was covered with ice about three feet thick. 

The phenomena of spring, however, are perhaps most readily 
exhibited in a tabular form. 
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Tablk VI. — Tabular View ({f ike I%enomena marking tfu 
Progress of SprUig at Cumberland Souse, Lai. 58° 67', 
Long. 102° ir W. 
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Table VI. — Coni'mucd. 
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Date. 


Jl/raru for the Mtmth and 10 
dayt precrdiMff the ntpective 
Phenamena. 


4k 


Phenohena. 






i 


III 


1820. 

M.J20 

36 

S8. 

31. 


+ 40.1 


+ 61.0 
+ C0.0 


+ 00.4 

+ 70-0 


+ 41.0 
+ 51.0 


+ 84° 
+ 80 


Kne Island Lake dear of ice. 

raniea, and jlronio om/is, flower- 
ing. 

month being onlv 49% is nearly 
3° below that «hich Baron Hum- 
boldt conadered ncceflsarjfor tbe 
evolution of deciduous leaves; 
buttheinfluenceofthedirectrHva 
of the sun was at thia time veiy 
great, and the bigh teraperature 
of the last decade of the month 
L-ompensated for the defect of 
the first. 



In tlie course of the month of May, ground was prepared at 
Cumberland House ; and towards the end of it, barley sown, to 
be reaped again in August, after an interval of about ^ days, 
wliose mean temperature may be stated at 67°.8. This latitude 
is therefore well adapted for the cultivation of barley and of 
spring wheat. Maize ripens readily here, although it frequent- 
' ly fuls in the climate of Britain. At Edinburgh, fur instance, 
in Lat. fi6°, where the mean temperature of the year is 47°.8, 
and there are five months that reach a mean of 51°.8, maize 
rarely ripens except in very favourable situations, and under the 
shelter and reflection of a wall, because the mean temperature 
of these warm days does not exceed S5°.8, or 1 2° below the sum- 
mer temperature of Cumlierland House. 

The great pl^ns on the Saskatchawan and Red Rivers, im- 
mediately to the north of the United Slates boundary line, are 
extremely favo the cultivation of the Cerealia, the crops 

sddom sufFeri isls or heavy rains, and at a future 

period may p 'undant population. At Carlton 
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House, which is only sixty-six mites to the southward of Cum- 
berland House, but where the sandy isoil speedily feela the io- 
flueoce of the sun's rays, and where the presence of an icy lake, 
such as Pine Island Lake, does not moderate tlie spring heats, 
barley and wheat were sown in April, and by the middle of 
May the fields were green with the young blade. 

These extensive plains arc, however, at present subject to a 
great scourge, — a periodical visit of locusts or grasshoppers, at 
intervals of twenty years. 

At Cumberland House there were 7 days in September 1819, 
3 in April 1820, 16 in May, the whole of June and July, and 
27 days in August, which exceeded 5\°.% of mean temperature, 
"taiaking in all 114, the sum of whose mean temperature is 7584, 
which give a general mean of 66°,53, as in Table V. 

The largest pine-trees and balsam-poplars (Pinua alba and 
Populus bahamifera) were between eight and nine feet in cir- 
cumference. The Saskatchawan River, or Lat. 54°, and perhaps 
the isothermal line of 32°, Js the most ncHlherly limit, in the longi- 
tude of Cumberland House of the sugar-maple {Negundojraxi- 
mfolmm), elm, and ash (species unknown), hazel (Cotyhis Jme- 
ricana), and Arbor-vitse tree (Tkui/a occidentalis). At Carlton 
House the maple goes to about fifty miles north of the river, so 
as nearly to reach the latitude of Cumberland House. Oak and 
beech (species unknown) terminate about 4° to the southward in 
Lat. 50°, within the limits of the Bed River Colony. The mean 
annual temperature of that colony cannot be much wide of 4-38° 
Fahrenheit, but the mean temperature of the three summer 
months may perhaps rise to 72°, a degree of heat sufficient for 
ripening die vine, if the shortness of its duration and the severity 
of the winter do not preclude the cultivation of that plant. The 
natural families of Polemmiiacea: and Linete seem also to have 
their northern limit at Lat. 54° in these longitudes, a sohtary 
species of each being found on the banks of the Saskatchawan, 
The Ctsiert, Geraniacea, Bkamnete, VmheU'fferte, Araiia, Apo. 
einea, Valerianea; HydrophyUea, Chenopodea, Santcdere, UHi. 
eeir, Aroidcie, and Asparagea, send some straggling species a 
few degrees farther north, on a rude estimate not pasang be- 
yond the isothermal line of -|- 27°. 

It will be seen by an inspection of Table I., that, in the year 
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in the 
int fc^H 



^^H ^819-SO, tile Riuntli whose inetin temperatui-c, at Citmbcrl 
^^H Jlouse, approached nearest to the ineoii of the year, was A] 
^^H ^but perhaps, the mean of observations continued for a series 
^^H-yeare, might )»>int out the month of October as approach] 
^^^plBore nearly to the mean of the year. Baron Humboldt 
sen-es, that this last uionlh coincides generully within a degi 
of lliat of llie year on the isotbemial hue of + 35.6° Fahrenbat 
The mean of the spring and autumn temperatures at Ci 
land House + 32.4" coincides very nearly with the annual met 
and the same thing occurred at Fort Enterprise, and also 
Melville Island, within the fraction of a degree. At Iglool^ 
uid Winter Island, the climate being more of a marilime nature 
the coincidence was not so exact. MeKille Island, lying directly 
north of the centre of the Continent, must be warmed in the 
summer by occasional southerly breezes, which may account 
its greater proportional summer temperature, when com] 
with Igloolik and Winter Island. 

The mean lenijiera lures for the last ten days of October at 
Cumberland House, and for the last ten days of April at Fort 
£nterpme, correspond very nearly with the mean annual teojp 
peraturcs at the resjx^ctive places. Baron Humboldt remark^i^^ 
that " it is an object of importance for travellers, whose obi 
vations are necessarily limited as to time, to know the ratii 
that exist between the temperatures of certain portions of tl 
year and the mean annual temperature;" and although ob; 
vations for a single year, in high latitudes, are not to be 
pended upon, yet they may form the groundwork for fiiti 
«)rreclion or verification ; and we trust that the expeditions 
Parry and Franklin will supply much that is wanting. 

On comparing the seasons at Cumberland House with 
seasons found on different isothermal lines in Europe, as iai^_ 
down by Baron Humboldt, we find that the winter of Cumbec- 
land House, in Lat. 54% and isothermal line of + 32°, is coldv 
tlian that of Enontekies, in Lat. 68% on the isothermal line <rf 
+ 27° ; that the isochdmal line, or line of equal winters, at 
Cumberland House — 4". 6 passes to the north of Europe, boi^ 
much colder ' nf the North Cape in Lat. 71°, whidi 

has a raaritir 4" below that of Enontekies, wbi<^ 

has a more ii nd higher elevation above the seiL.^ 
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The Uotlueral I'rne, or line of equal summer-Iieats, wliicli in this 
instance is + 67.8", on the contrary, when carried across the 
Atlantic, diverges to the southward nearly three degrees of lati- 
tude, passing to the southward of London, Brussels, and Paris, 
which lie in the isothermal band of from 50" to 52". In more 
interior continental situations, however, the isothicral line again 
curves to the north, passing to the north of Warsaw in 
Lat. 52.25°, on the isothermal line of -|-iO", and to the south 
of Moscow in Lat. 55.76", ami on the isothermal line of +40. 
In the interior of Siberia, the severity of the winter being great, 
it is more than probable that on entirely similar chmate may be 
found. Humboldt, in one of his tables, has asagned the mean 
suminer-heat of Cumberland House to Central Russia, in Lot. 
88" 30', and Long. 36° 20" E., and to Canada, in Lat. 47", 
Long. 71" W., on the isothermal line of 41. The low summer- 
heat here assigned to Long. 71", in Canada, may be ascribed 
to its much more maritime climale, when compared to the inte- 
i-ior Htuation of Cumberland House. The difflrcnces of these 
climates may be rendered more manifest by the following tabu- 
lar view. 

Table VII. 

Difference of Summer and WtJit^r on lite Isothei-vml Line ^ 
+ 52". 






SlLuatioii. 1 WinEcr. 


Summer 


DiSbnmct 






Cisntlnnlic Region, Long. 1° W. and 17" E. 
Tranialkmlic Reei"". Long.SH" W.- 78' IV. 
Cnmberlond Hduh: (Conlfxenlal) IDSJ W. 


+ 14,0- Pah. 
+ 1.4 _ 


+ 53.5° 
+ 07.9 


39.6° 

18.4 




The effects of the Cumlicrland House climate, which may be 
considered as a jwrfect specimen of the interior continental cli- 
male, seems to be, as Baron Humboldt has somewhere remarked, 
that, after a long and severe winter, there is generated a great 
degree of irritability, both in animals and vegetables, which 
renders them more susceptible of the succeeding summer-heats 
It may be, that it is this excess, as it were, of irritability, tliat 
renders the puncture of the mosc[uito so much more distressing 
at Hudson's Bay than in any other part of the worid, and no; 
the more poisonous nature of the insect itself. 


J 




The February moon, including part of fiiarch, is sometimesB 
termed Keesheh ''peeshim, or Great Moon. The names of the 
mouths are by no means fixed in the Indian languages, varying 
with the nature of the district the hunter resides in, and perhapt— 
with the fancy of the individual who speaks. J 

Remarks upon the Climate of Athabasca and Slave Lakes, ■ 
Havikg discussed as many facts respecting the Cumberland 
House climate as we could collect, I shall, before proceeding to 
details regarding the climate of Fort Enterprise, notice some 
circumstances connected with two intermediate spots, namely. 
Fort Chepewyan, on the Athabasca Lake, in Lat. 58° 43' N., and 
Long. Ill" 18' W., and the Little Lake, near the debcmche of 
Slave River into Slave Lake, in Lat. 6 riS'N., Long. 1 13° 12' W., 
because, at the former, barley, and I believe wheat, are advanta- 
geously cultivated, and the latter is the most northerly fur-post, 
at which; as f ' '^''v information goes, barley has been tried, and 
succeeded. no observations of the temperatures of 

these distrii year ; but the summer temperatures 

of 1830, w 8t we were travelling through them, 
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and agree sufficiently near with ihe following interpolations; from 
which, however, the chilling effect of the icy covering of both 
lakes, io spring, is excluded. -rt 

Table VIII. Interpolated from Table II. 



SEASONS. 


AthalMM, 
Lai. SHJ N 


Slave Lake, 
Lat.flliN 
Lung. 113} 


Six winter noatlu. Ociober,— March, 

Spring. March, April, and May. 

Summer. June, Jul;, August, .... 

Auluma. Sepiembtr, Octuber, November, . 

Winter. December, January, February, 


— 0-iO 

+ io -61 

+ 60 -16 
+ 26 -BI 

— 13-36 


„ 4-1* 
+ 15 -58 

+ 83 -50 
— 18 -00 




+ 83°-56 


+ lO'-SS 



1 



Table IX. Intcrpolaicdyrom Table I. 



SITUATION. 


Mian TEHraa.TnRKi. 1 


May. 


"" 


July. 


Aug, 


Athabasco, Lat. 59J N., . . . 
Slave Lake, 6H N., . . . 


*3r.s 


S3°G 
50-6 


68° -0 
SO -5 


60-0 



These Tables shew, that, at Athabasca, there are three months 
which reach 5r-8, and that their united mean temperatures 
amount lo 180°. At Slave Lake, there arc only two months that 
attain that height ; and the sum of their mean temperatures is 
120°. At Slave Lake, in the yeat- 1822, it was nearly the end 
of Slay before the mean temperature of any considerable number 
of days reachetl the vernal temperature oF 49°8. On the 2Sth 
of that month, Slave River broke up, the passage of the lake 
over the ice being at that time considered unsafe. From the 
26th of May to the 2d of June, we observed, on the voyage to 
Fort Chepewyan, willows, gooseberries, theJnemone Nuttalliana 
{O.C.),Aronia oralis, Prunus Vir^niana, and Hippophae Cana- 
densis, flowering nearly in the order in wiiich they are here men- 
tioned. The leaves were also rapidly evolving at this period, in 
perfect accordance with Humboldt's observations as to the tem- 
perature required. 

NO. 2*. APRIL 1825. ^ 
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■ The Prunvs Virginiana was not observed to the north of Slave 
Lake; and the Pinus bahamea also terminates there; although, 
farther to the westward on Mackenzie's River, it ia smd to attain 
a higher latitude. Tlie Populits bahamifera sends straggling 
trees as Tar north as Lat. 63" ; and t1)e Populua ttepida grew in 

1 pretty large clumps half a degree farther north, heyond which, 
however, it was not seen. The Popidtis balsamiffra forms a 
large proportion of the drift-timber observed on the shores of 
that part of the Arctic Sea which we visited, and is supposed to 
come principally from- the south branch of Mackenzie's Hiver, 
' named also Riviire aux liards. «^ 



I Remarks upon Hie Climaieof Fort Enterpriz^. '_.. 4^1 

Fort Enterprise stood in a district of primitive rocks, aboirtS^^ 
north of Slave Lake, and ^\° south of the Arctic Sea, above 
which it was supposed to he elevated about 800, ieet. The 
hanks of Winter River, upon which it was built, are orna- 
mented with groves of tire ■aihile spruce-tree (Pinus a/ba}, 
and flanked on each side by an irregular marshy plain, va- 
rying in breadth from one to three or four miles, somewhat 
broken by abrupt elevations of ciMirsc gravel, and bounded 
by an amphitheatre of^ disconnected hills. The summits of 
.these hills generally consist of naked, smooth, rounded masses 
I ;Of gneiss: their sides are very thinly covered with a loose 
gravelly soil, and frequently exhibit accumulations of large cu- 
bical fragments of gneiss, which are the debris of mural preci- 
pices of various heights. In the upper parts of the inclined 
.valleys, at the bases of tlie hills, there is commonly a thin stra- 
,tum of mountiun peat, but the bottom of almost every valley is 
occupied by a lake. Many of these lakes are of a considerable 
depth, but a large proportion of them are entirely land-locked, 
, communicating with each other only when flooded by the melted 
snow. Winter River is merely a succession of small rapids, con- 
_ necting lakes of various magnitude with each other. This is 
the case with all the rivers that traverse the barren grounds ; 
andtfaefeat be description here ^ven are characteristic 

of the whol e aides of the hills, and all the drier 

spots of th ithed with a beautiful carpet of the 

n/ji inW food of the rein-deer, amongst 



r 
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Names of the Mtmtlia in the Copper Indian Language, adt 
to the meridian of Foii Enterprise. 



Det-anec'cha xah. 





Bmnee^Uemg-tkiUah. Dog-rump Moon. Hie ' 
month in which deer are run down with a 
dog, owing to a crust having formed upon 
the ice, sufficiently strong to bear a dog, but 
through which the deer break, and are im- 
peded. Termed also Crust-moon. 

Khlunsee-hanixing'iiatvne'Zellek. The month in 
which the icicles with crooked tips hang 
from the rocks. 



Bennee-akkamzm. Egg-n 



Laying-moon. 



Bennee-atchUkxh. Moulting-moon. 

Beanee assUzUlah. The month in which the 

female rein-deer pass during the dewy nights 

with their young from the coast. 
Bennee-arasseetcko. The moon in which the 

large or male rein-deer arrive from the coast 
Sen nce-a wrhawntek. Rutting-moon. 
Bennee-tsee-ck' eUyee. The moon in which the 

fiEtus floats. 

>n. Trees cover- 



Nee-lsa-lcho/i. The big moon of the earth. 
long moon. Half the winter. 



Ninteee-xa-lsiUah. The moon of light wini 
Kinlee-za^ckok. Big windy 
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Table X.— Continued. 


Date. 


«,«. 7-,f.,.l.™, 


k 
ill 




of 


is 


!li 


ill 

5e2 


1821. 
May 10, 




+ 3l.°7S 


+ 42.°90 


+ 20Aa 


+ 63° 


■^7^ 
















S 
















a 
















pluck 
Ihef 
frozej 

%t 

andt 




17 












Loonal 

Teal3{ 

crops 

.whicl 








SO 




+ 26.55 


+ 37.20 


+ I5.Q0 


4 52 


ThTwe 
been 

i^r' 
weatl 
ward 
them 
shore 
2iM 
waa 1 
of th 
nearl- 
iprini 

miles 
cold . 

This^ 
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20th 
the I 

Upti 
terna 


1 1 
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TttHe X.— Continued. 

Mean Tempemlum. 



Z%S 



Bia 



.3=B2 



l—L 



Thermomeler at Point Late n 
lo 78° in the shade. Hard n 
Small lakes broken up. Point 
Laie atjll covered with ice fise 
feet thick. Robins (IVnJui Mi.' 
gnUoriui), Godwits Limaaa Fedoaj 
and ducka hatching. A apede* 
of martin arrived. It builda i 
nest on the rocty precipices of 
the harreu groimila, similar to 
the nests ef the house-martin in 
England. 
Temperature + 56". Calm and 
fine weather. Snow melting 6st 
It lies at prescn'. onlj under tbe 
alecp fliife. The radiation of 
heat from the rocks that bound 
Point Luke ia aucb, that the i« 
is perforated bj large holes undcf 
every precipice. By these holei 
the water from the melted ano» 
runs off. The dimimitioii of i« 
on tbe lakes proceeds most n 
pidlj on its under surftce, from 
the contact of the wanner waCei 
The Salix deietiomni burst il 
imtkins to-day. 
Temperature 60". The strean; 
that iaaue from the melting sudh 
under the predpices and sides of 
the hilla, are now pretty lam, 
some of them srarcelv fordable, 
and all the yaUeys are flooded 
The Arbutut alpina began to 
flower to-day. All the smidl btri« 
are hatching- 
Snow and sleet. Temperatur 

Temperature 54". Ice on the lake 
hanty-combed from the attion el 
the sun. Anemone euneifi " 
flower. 

Miilsummer-dag. Dwarf-birch {Be- 
tola glanduhsa) opened its bud) 
to-day. The last or male bandi 
of deer have passed to the oortl 
a few stragglers onlv reraainine 

The ite on Point Lake muci * 
lajed and iiouey-combcd. 
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By esaminalion of Table III. we perceive lliat the summer 
temperature of Fort Enterprize is found at Churchill, iu Lati- 
tude 59°; the neighbouiliood of the ice which floats in Hud- 
son's Bay until August, compensating, in this ease, for a differ- 
ence of 6i degrees of latitude. The Uotheral line, carried 
across to the Old Continent, passes near to Enontekies. 

In no part of the barren grounds did we discover the ground 
to be perpetually frozen. The subsoil, liowever, at York- 
Factory is always frozen, a circumstance which is also to be at- 
tributcil to the constant presence of ice in the Bay during the 

I summer. The thaw at York (Latitude 67°) in September, was 
observed to penetrate three feet. 
In Latitude C5° the sap of the spruce-tree freezes early ib Oc- 
tober, and in a short time the wood becomes as hard as a stone, 
the chips prtxluced by a highly tempered hatchet being similar 
to saw-dust. The hatchets are speedily broken in this employ- 
ment, wliich renders the Indians anxious to tind dead and dry 
trees for winter use ; and to procure a constant supply of this 
kind of fuel, they occasionally set fire to a clump of trees, ex- 
pecting to find their trunks fit for use in two or three years. 

At Slave Lake, where our attention was directed to this sub- 
ject, the sap of all the other trees, and of the juniper-bush and 
IF other shrubs, w as observed to freeze equally with that of the 
\ white spruce. The power of the direct rays of the siin upon 
[' the trees, causes them to shew signs of returning life before the 
I earth acquires any warmth, and the ground about the roots of 
I the larger trees is first cleared of snow, and thawed. 
I' Having, in the preceding details of climate, naentioned the 
circumstances most likely to influence the distribution and 
[•' growth of vegetables in the districts travelled through, I may 
i" remark, that the agency of man, so powerful in modifying the 
appearance of the vegetable kingdom in other quarters of the 
globe, is scarcely to be detected in these remote lands. Culti- 
vation of the ground is entirely confined to a few small gardens 
at the fur-posts, and the utmost effect that can be ascribed to it, 
ia the int i of a few herbs from Canada and Europe, 

along wi i and culinary vegetables. The majority 

of the i s is perhaps comprised in the following 

hrief lisi which were found only in the direct 
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trading route ; but several, even of these, may nevertheless be 
indigenouB. BUtnm capUaium, Veronica peregrina, Lycopug 
Virginicus, Hordeutnjubatum, Myosotia lappula, Rumex acutus, 
Cerastium viscosvm, Spergula nodosa, Euphrasia officinalis, 
Lepidium ruderale, Atriplex , Uriica gracilis. 

The only mode in which the artsand customs of the natives , 
affect Lbo vegetable kingdom, is by their setting fire, either ac- 
cidentally or intentionally, to the forests. These fires, when 
they occur during summer in the woody district, spread rapidly 
through the dry moss, consuming the soil down to the rocks, 
and are only extingiiishixl by heavy showera of rain. Several 
years elapse before any thing grows in the district thus laid 
waste. The blackened and branchless trunks of the trees are 
in a season or two stripped of their bark and bleached, if not 
sooner thrown down by the wind. The surface of the ground 
next acquires a little verdure from tlie Fuuaria hygrometrica, 
Bryum pyrifbmie, Didymodon pnrpureum, Marc/iantia po^- 
morpha and conica, and some other Musci and Hepaticce. By 
and by other vegetables take root, and in process of time the 
site of a pine-forest is occupied by dense thickets of slender as- 
pens (Popnlus trepida). The growth of this tree, instead of a 
renewal of the pine-forest, may be attributed either to a change 
in the nature of the soil, perhaps by the introduction of a greater 
quantity of alkaline matter, — to its winged seeds favouring its 
dispersion, — or to both causes conjoined. The ashes of the 
poplar yield much more alkali than those of any of the pines do. 

Fires frequently spread amongst the dry grass in the plains 
of Carlton House ; but their principal effect there seems to he the 
production of finer pasture in the following season. They do 
not seem in general severe enough to destroy the roots of the 
grass, or to burn the soil. The migrations of the herds of the 
bison or buffalo, are much influenced by the extent and direction 
of these fires. 
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Table XI. Arrangement of Plants growing in tlie ffudson^s Batf roun- 


tries, and adjoining Lands, from Lat. 53^ N., and to tJie ■n'estieari 


0/^ Long. 116° W. 
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LiCHSMBI. 






DONE9, - 


308 


ge 


136 


68 


Alecloria, 


1 




















8 






i 


O.-. I. Fdwoi. 










Cornicularia, 


6 




6 




Spbwl., 


« 


8 






Denea. 


3 




1 




HjBlcrium, 










CoUeniB, 


8 




8 




Agaricus, 






3 














Cantha«llu., 












130 


31 


ei 


38 


Ljcoperdon, 








1 












S*hiioph)llura, 










III. Atox. 










DBXkUB, 




I 






OuUlatoria, 










Poly poms. 




s 






Conferva, 


a 








Hydnum, 




I 






CIva, . 


8 




8 




Tholephora, 




i 






Fucus. . 






6 




Tremelli, 








1 












Paka, - 

Eriniruin, 




i 








18 




9 


I 














IV. Ca.».c«. 












U 


17 


S 


8 


Chara, 


1 








II. LlCBKVK*. 










V. H«p.i>c.E. 










Lcpniria, 






I 




Biccia, - 










AtlhoniH, 




1 








13 








SpUoma, - 




I 






Manhantia, 


8 








Bolorina, 






1 














Gyalecta, - 






1 






16 




10 




Lffiidea, 


24 


10 


18 


2 












Calicium, 




8 




2 


VI. Md>ci. 
















4 


3 


Voitia, 






1 








8 








1 




1 




Vemicarifl, 




2 








2 






! 


Endocarpon, 






8 






















I 


AnifUmgium, 








! 


Variolaria, 










Telraphia, 






















10 




9 




Lecanora, 


2t 


3 


1* 


5 


Asplodon, 


1 




1 




Parmelia, 


It 


5 


4 


5 


Encalypla, 


8 






2 










1 


Wcisaia, 










Cetratia, 








3 


GrUnmia, 


3 




8 




Pellidea, 








1 


Syntrichia, ) 










Nephroma. 




I 




I 


Bart-ula. J. 


4 




a 




EvetnU, 










Tortula, } 










Dufoarea, 






8 




Triehostomimi, 


1 






1 


Cenoniyee, 


10 




8 


6 


Dicranum, 


li 




9 




Cerania 












1 
















1 


Didymodon, 


1 




1 










1 




Orlholrichuin. 


7 




8 
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li 


I 


i3 
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X. AmoiDU:. 










VIIl. Chuxdfooc^ 






CbII«, 




I 






Blitum, 


I 










Lenina, 


s 


i 








I 


I 








Typha, . 


1 


1 









a 


2 





^ ' 






4 


* 






IX. pLiMTiaiKLC 

Planwgo, 


— 








— 




XI. Jt»C^DI«lf . 










3 


2 


1 






Triglochin, 


i 






8 






























X. Pi.Diia>aiKii.£. 












XIl. FlDfULEI. 












I 






1 






— 


— 


— 


8 


XI. Pai-DLicP^E, 
Ly.iniflchia, 


1 


1 


~ 


— 










CL. 111. DICOTV- 










Primula, 


4 


3 


1 






LEDONES, 


IS 3 


878 


fiS 


68 


Androsace, 


2 




1 


1 




Onl). I. Zrrtnatx.. 










Trienlalij, 


1 
I 


1 

1 








Pinus, 








1 


Glaui, 


I 










Juniperus, 
Thuya, . 




1 
1 

e 


_ 


1 
8 


Xll. L.HT1BDL.BI,I. 

Utricularia, 


10 
1 


6 

1 


2 


! 








II. CoBYllCI^. 


— 





— 





Pinguieula, 


8 


I 




1 




Cwjlos, . 


1 




1 






3 


— r- 





— ^ 




Itl. Siiici)i.e. 








































Ealil, 


30 
8 


20 
% 


8 




XIII. LtBUT^ 












Populus. . 

AInas, 




Ljcopus, 
Mentha, 


3 


3 

1 








Betula, 








1 


Stachya, 




1 








Mj-ics, - 


1 


1 






Dracoccphalmn, 
Scutellaria, 


} 


1 
X 








Urlico, 


31 


ih 


~ 


4 


XIV.Sca<.PHt.L*a.»« 


7 


~ 














1 


1 
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Bartsia, 
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3 


2 
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Eleigniis, 


1 
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I 
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1 






^ 
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10 


3 


6 
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IT 


10 


6 


1 
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8 




















Coraandra, 


_ 








XV. BoaisiHtj:. 
Myoaoli^ 
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' 


1 


4 
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Spergula, 
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4 


2 


1 1 
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8 


3 
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Pisum, 
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4 


i 1 
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2 




3 


I 
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6 
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1 
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S! 


u 


+ 


4 


Viola, - 


7 
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Sorbus, 


T 
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Poljgaln, . 


S 


I 
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XLIV. OuciriR*. 
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1 


1 
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5 






1 


BarbucK, 


1 


1 
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13 
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3 


, 
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1 


5 

1 
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1 
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Vegetahle Productions of the HiiAsotCa Bay Coimtriei. 
__ Remarks upon Table XI. — Tlie materials of the preceding 
Table are principally derived from the Botanwal Appendix to 
Captain Franklin's Narrative, which has fumiahed upwards of 
700 of the species. To these, 65 phtenogaraous plants have 
been added from Pursh, that were collected al Hudson's Bay 
by Tilden and others, and are preserved in the Sherardian 
and Banksian herbaria- The most norlhorly of Michaux's plants 
being collected to the southward of Latitude 63°, do not enter 
into our list; and the plants collected by Nelson and Menzies 
<jn the Norlh-west coast, being from countries to the westward 
of the Rocky Mountains, and for the most part too far to the 
feouth, are also excluded. Thirty-three species, liowever, of 
pha^nogamous plants, from Mr Brown's Botanical Appendix to 
Captain Parry's first voyage, have been added to the column 
headed " Barren Grounds," together with seven from the her- 
baria made in Captain Parry's second voyage, and a few from 
Mr Brown's List of the Plants collected hy Captain Ross, ma- 
king the entire list in the Tahlo amount to 840 plants. 

The collections of Captains Parry and Ross compensate for 
the loss of the summer collection of 1821, in Captain Franklin's 
journey. 

The structure of the Table is too wniple to require explana- 
tion. The Woody Districts extend from Latitude 53^ or 54" 
to Latitude 64' south, or nearly to Fort Enterprise. The Bar- 
i"en Grounds from Latitude 64" to the most northerly parts visit- 
od, or to 74°. By adding the plants in the last column to those 
in either of the two preceding ones, the whole vegetation of that 
district, as far as detected, is found. 

The pha:nogamous plants in the preceding Table stand thus : 

Woody Begign. Baircn Grounds. Total, 

427 190 538 

there being 79 species common to the two districts. 
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HSO .Dr Rtchardson'^ Semarks on the Climate and 





tVoody DUIriet, 


Barrai Gnmmbt 


Lanetuter Strails^ 


N>me« of Familiei at- 


Lot. 634*-W. 


Lai. 64*_70'. 


about Lot. 74°. 




^■^ "s 










ranged in the order ol 
the Numbers of their 
Species which inhabit 


i 




i 


■|. 


the Woody District. 




■3 
1 


^ 
& 


Ph4 he noo a H'T'^ 


'm 




190 




70 




DtCOTTLEDONES, 


340 


I : 1.28 


147 


1: 1.29 


60 


1 1.40 


MONOCOT YLEBOSEe, 


b; 


1 : 4.79 


43 


1 : 4.37 


20 




3.60 




63 


i> a2i 


22 


1. ae4 


6 




14.00 


Salitlnffi, 


2i, 


li 14.72 


12 


1 : 15.83 






70.00 


Hoaace», 


3ft 


1 ! 16.2C 


7 




27.14 






17-60 


Cyperacete, 


28 


1 : 16.26 


11 




17-27 






17.50 




2a 


1 : 19.41 


21 


1 


9.06 


14 




6.00 


Cnicifene.' 


20 


1 : 21.36 


20 


1 


9.50 






6-36 


Ranunculai-ac, 


20 


1 : 21.3S 





I 


21.11 


5 




14.00 


PapilionntccE, 


1> 


1: 2a72 


a 


1 . 23.75 






36.00 


SBxifrageo.-, 
CaryoiibvllCTe, 


Ifi 


1 : 8a40 
1 ! 32.84 


18 
■ 13 


1 
1 


12.88 
14-61 


10 
6 




7.00 
11.66 


EriciQU-.' 


IE 


1 : 35.58 


10 




19.00 






70.00 


Serophiilarinte, 


11 


1 : 3a82 


7 




27.14 






TO.no 


Orchid™, 


n 


\ : 3a82 


1 


1 


190.00 






Caiirifoli.iceie, 




1 : 42.70 












» 


1 = 47.44 










Junceie, 




1 ! 53.38 


6 


1 31.86 


2 


1 : 35.00 


Primulaoeie, 


1 


1 : 63.38 


4 


I 


47.50 






Coniferre, 


e 


I ; 63.38 


2 


1 


!l6.fl0 






LabUtie, 




1 : C1.00 










Violaeeie, 


7 


1 : 61.00 










Vaccineat, 


t 


1 : 71.18 


8 


1 : 63^33 








6 


1 ! 7l.l« 










Polygonea-, - 


G 


1 : 85.40 


3 


1 : 63.33 


2 


1 : 36.00 


Monotropes, 




li 86.40 


2 




95.00 






UiXllifer'a;, 


4 
4 


I ! 108.76 
I : 100.76 


2 


' 


95.00 


- 


- 


Aroidene, 




I : 100.76 




_ 






Lentibutariie, - 


3 


1 : 143,33 




I 190.00 






Melanthat-ex, 


2 


1 : 213.50 


2 




95.00 








2 


1 : 213.60 




2 


95-00 






PlantsRineie, - 


2 


1 : 213.60 






190.00 








. S 


1 : 213.60 






190.00 


1 


1 : 70-00 


Eieagni, - - 


2 


1 : 213.60 




I 


190.00 






Polygalese, 


2 


1 : 213.50 




I 


190-00 








1 


I : 427-00 




1 


ino.oo 






Papaverace^-, - 


ZL 


- 


_J. 


1 ! 100.00 


_i 


1 ! 70.00 



The fo" 
preceding 
Ground," 
trict. 



:s, at, wdl as those distinguished In the 
spaces in the column headed " Barren 
cd to extend beyond ihc wooded dis- 



Vi-getabk Productions of the HuJsorCs Bay CowHiks. 931 
7 families of Iwo species, 



Asplio-ltleit SiiJiUiloit 
VuleriuiieK Riiliiai'ea? 


ruiui.iciv 


Nj™,.h>^..o». 




And 13 families of one species, 
IrifeB PhivialM 
Uri&'«e HyJmphylleue 
Apscineffi AraJia; 


(Jorvlacea; 



CUbese 

Table XII. is compiled from Table XI. Tiie column hcail- 
ed " Lancaster Straits" is from Mr 11 rmai's Botanical Appendix 
tQ Captain Parrifs First Voyage, with llie addition of two Cni- 
cifcr/e and one ni' tlic Canpphylleir from his List of Captain 
Rms's Plants. 

Tadi-k ^\U.—Pn>w\pal FamUii-s nfPlanti in the Three Dis- 
tricts, arranged in flic order (if the Xuinber ofUteir Speeies. 



Woods liinlrkl. 


llarrc. r.ro.nd.. 


Ijincailcr SIraiU. 


Coniiicailie 




Gniminete 


SaJicma: 


Urnmineif 


CruciferiE 


liosaceie 


CruciferiE 


SajiifrapeiE 
OiryophylleB' 




Saiiinigeie 
Carvouhvllea- 






Cnicifern? 


SaUViDi*- 


Cjperaeeffi 


Ilanunculaeca; 


^^^r^*™' 


-J Ranunciilacea? 


Papilionacee 


Rosacea.' 


CarjophjUKE 


Pftpilionace;!? 




Ericmre 


litmcese 


Polyganeic 




Serophulariiiif 


ail&:fiiK. 




Junccte 


- Serophuliiriiiii' 


Polygonae 


PDlygonefe 


Erieinre 



Chatham, ( 
.January 1. 1825. ] 



PaeeaOO. Tab. I. iMsert Long, of Winter Ialan(l,B3i°W,; i)f Igloolik, 8 

and of Melville Island. UP W. 
P. 202. Tab. II. col. 3. far Lai. 60° near Fort Knterptize, read Imt. 6. 

ill coL i.for Lat. 84^ read Lat 66J° Winter Island, 
P. 203. Tab. HI. line Near Fort Enterprise, for I^t. 5*° read Lat. fi^ 

in line Melville Island, for Long. 11° read 111°; and i 

with EuTVp! coL Long, iyaert K. 
P. 206. Tab. VI. line 2d of til\c, for Lat. 58° 67' reivl 63° B7' 
P. 22 1. Tab. SI. line 2d of title, for leesl'nrrd read easltKard 



^^H SaS Captain Franklin's Observaluma m the ™ 


^^P Abt. 11.— Tt^lex of Suminer Te^nperatures observed tn S^^ 


^^^ bergen hy Captain Franklin aiirf Captain Bvcban. ' 


1 A. HE following Tables of summer temperatures, observed 


^^_ during Captiun Franklin's voyage to Spitzbergen with Cap- 


^^B tain Buchan, communicated to us tor publication in the Philo- 


^^^B sopliicut Journal, are important, not only as connected with the 


^^^ climate of Spitzbergen, but also as illustrating someof the views 


taken of climate by Dr Hichardson, in his very interesting and 


able memoir, " On the Climate and VcgeUble Producticwis of the 


^^H Hudson's Bay Countries," also published in the present Number. 


^^P TABLE of Temperatures iakai on hoard H. M. S. Trent, 


^^* - Captain Franklin. Observations made every hour, and the 




daUif means deduced from the ti observations. 




Temp. 


Temp. 




Temp. 


Temp. 




Temp. 


Tern,,. 




Month. Atmo- 


Seusl 


Month. 


Atmo- 


Sea at 


Month. 


Atmo- 


Seant 




sphere. 


surface. 




sphere. 


aurlace. 




sphere. 




June 1. 


24.8 


37-7 


Julj 1. 


39!'o 


3;i!6 


Aug. 1. 


35:8 


37?5 






■2. 


22.B 


28.1 


2. 


37.3 


3;i.7 


2. 


31.0 


3a9 






3. 


24.0 


28.7 


3. 


36.6 


33.8 


3. 


34.G 


37.S 






4. 


29.4 


31.1 


4. 


3ft2 


34.1 


4. 


33.4 


37.3 






5. 


32.4 


33.5 


5. 


36.6 


34.1 


5. 


33.9 


37.3 






(i. 


29.2 


30.1 


& 


34.6 


34.3 


6. 


36.1 


3a5 






7. 


30.8 


31.1 


7. 


33.8 


34.5 


7- 


36.6 


37.3 






U. 


32.1 


31.0 


0. 


34.8 


32.U 


a 


3a 1 


36.9 






9. 


32.5 


27.6 


9- 


32.8 


30.8 


9. 


37.3 


37.1 




^ 


10. 


32.2 


30.8 


10. 


3&1 


31.2 


10. 


35.8 


36.9 




1 




37.4 


34.9 




38.7 


31. a 


11. 


37.3 


370 






IS. 


37.7 


35.0 




3G.7 


31.5 


12. 




3aa 




s 


13. 


34.8 


30.2 


13. 


3a3 


31.4 


13. 


30.7 


36.5 




1 


14. 


36.8 


30.0 


14. 


39.1 


32.2 


14. 


3S.0 


36.9 




15. 


43.0 


30.8 


15. 


37.0 


32.7 


15. 


37.4 


3a9 




le. 


3&D 


31.0 


16. 


sas 


32.3 


Ifi. 


33.5 


35.7 






17. 


35.5 


30.3 


17- 


36.3 


32.7 


17. 


32.1 


3a9 




K 


la 


30.2 


30.7 


la 


36.4 


32.8 


la 


32.2 


36.1 




1 


19. 


3ft9 


30.5 


19. 


33.3 


32.2 


19. 


31.9 


35.9 




30. 


36.3 


30.0 


20. 


34.9 


32.3 


20. 


29.5 


35.9 




i 


21. 


36.4 


30.5 


21. 


33.9 


32.2 


21. 


31.6 


34.0 




22. 


36.H 


30.0 


22. 


33.2 


31.8 


22. 


33.3 


3U 






23. 


36.3 


30.7 


23. 


37.1 


3I.S 


23. 


31.S 


3t5 






24, 


36.5 


32.8 




35.8 


32.0 


24. 


33.1 


36.1 








31.5 


32.7 


25. 


34.7 


31.5 


26. 


37.6 


37J 






26. 




^X2 


26. 


33.6 


31.8 


26. 


39.8 


sai 






27. 


■7 


27. 


34.4 


31.7 


27- 


3a7 


365 






2B. 


28. 


36.2 


31.6 


28. 


30,8 


35.4 






29. 


29. 


3ai 


32.5 


29. 


31.4 


35.6 






30. 


30. 


39.8 


35.1 


30. 


30.4 


33.6 


1 






31, 


346 


34.7 


31. 


31.3 


3G.8 


L 


Means, j 


"3 


m, \ •iS'.t)R\ ?.T.w\"M.««,4,\TOf m 


36=.40 


1 






-i 







Summer Temperulure of Spit:;bergen. 
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Mean Temperature of the Air fir 10 c^ 11 daifs, taken oti board 
H. M. S. Trent, Lieutenant Fra/nklin, in the year 1818, at 
Spiizbergen. — Means dcducedjrom hourly observations. 



Date. 


Means 
cflO 

days. 


-"«- 1 


Lat. 


Long. 


May 20-31. 
June UIO. 

... 11-20. 

... 91-30. 
July UIO. 

... 11-30. 

... 21-31. 
Aug. UIO. 

... 11-20. 

... 31-31. 


3a.°S5 
29.02 
36.55 
35.03 
35.7fi 
3G.76 
36.40 
35.06 
33.85 
32.50 


7«°3(? 

10 45 
7» 55 
70 66 
BO 
BO 39 
BO IS 
79 -fS 
79 40 
70 40 


12° o'e, 
10 

10 
10 15 

10 30 

11 15 

45 

9 46 
9 45 



Mean Temperalurcs for tlu: Summer, June, July and August, 
shetoing that Latitude is of less importance in a Maritime 
Climate in Summer. 



Pkce. 


Temp, 
of Atmo- 
sphere. 


Latitude. 


Longitude. 


Year. 


Spitebeigen, 

MelviUe IsUncV 
Winter Island,.. 


34^50 

37.11 
35.23 
32.37 


BO ON. 
74 45 
6B 30 
66 15 


10° o'e. 
110 ow. 

H2 30 
S3 


1818 

1820 
1822-3 

1H2U2 





Mean Temperature of Warmest Month. 

SS-.BB July. 

Melville Island, 42.41 July, (climate partly continental). 

Winter Island, 40.00 July. 

Igloolik, aaflO Aug. (July, 36°.60). 



AST. III. — Table of t!w Temperature of the Sea, at t 
deptJis, made during Captain FRASKUy's Voyage to Spits- 
bergen with Captain Bccmas. 

Maaj 26.— In Lat. TG" 4a' N., Long. 12° 26' E., a bottle was 
attached to a line, and let down to the depth of 600 falhoms. 



S34 Captain Franklin on tfie TempenUwe of the Sea. 

It came up filled with water, having a temperature of 43% the 
temperature of water at the surface of the sea being then 33°, 
and of the atmosphere 39^. Small pieces of ice vrere floating 
round the ship, and the land of Spitzbergen was distant 6 or 7 
leagues. 

The following observatbns were made on water brought up 
from different depths, in a leaden-box prepared on the sugges- 
Uon of Mr Fisher, with two valves which remained open in de- 
scending, but were closed in the ascent. 



1 




Temp. 


Temp. 


Depth to 




Bate. 


Ijit. 


Long. 


of water 
at- sur- 


of water 
brought 
up. 


which the 
vessel was 
let down. 


Remarks. 


1818, 


o / 


o / 


o 


o 


Fathoms. 




June 20. 


79 58 N. 


11 25 £. 


81.5 F. 


31.0 F. 


24 


At the bottom. 


21. 


79 56 


11 30 


30.0 


31.0 


..{ 


Do.; ship surround* 
ed by ice. 


22. 


80 


11 14 


30.0 


31.0 


33 


Do. 


2a 


79 59 


10 12 


31.5 


32.5 


21 


Do. ; beset b j ice. 


25. 


79 51 


10 


33.0 


34.0 


eo 


At the bottom. 


• • • 


.•• 


... 


33.0 


34.0 


"{ 


Clear water near the 
land. 












"{ 


Atthebottomu Clear 


26. 


79 44 


9 33 


34.0 


34.0 


water some miles 


, 


■ 








from the ice. 


27. 


79 514 


10 


34.6 


34.5 


72 


.. 


29. 


79 51 


10 


34.0 


34.0 


17 




.• • 


• • • 


... 


34.0 


34.0 


••{ 


Near tlfe land in a 
current. 


July 6. 


74 48 


10 15 


34.0 


34.5 


34 


At the bottom. 


7. 


80 18 


11 10 


33.0 


36.0 


120 


Do. ; beset by ice. 


8. 


80 20 


U 10 


31.5 


36.5 


130 


Do. do. 


9. 


80 20 


10 65 


30.5 


35.5 


110 


Do. do. 


10. 


80 19 


11 24 


32.0 


36.0 


H9 


Do. do. 


11. 


80 22 


10 30 


32.0 


3ao 


120 


Do. do. 


12. 


80 20 


U 7 


32.0 


35.8 


145 


Do. do. 


13. 


80 22 


10 2 


32.0 


35.5 


235 


Da 


14. 


80 26 


10 46 


32.0 


36.5 


233 


Do. ; beset by ice. 


16. 


80 27 


10 20 


32.0 


36.0 


198 


Do. 


16. 


80 26 


11 25 


36.5 


36.3 


173 


Do. 


17. 


80 27 


11 


34.0 


36.5 


286 


Da ; beset by ice. 


18. 


80 26 


10 30 


32.5 


36.0 


331 


Do. do. 


19. 


80 24 


11 14 


31.6 


36.6 


103 


Do. do. 


20. 


80 21 


10 12 


32.6 


36.5 


108 


Do. do. 


21. 


80 14 


11 12 


32.6 


36.3 


95 


Do. do. 


22. 


80 13 


11 31 


31.0 


36.8 


83 


Do. do. 


23. 


80 15 


11 36 


.32.5 


36.8 


73 


Do. do. 


26. 


80 18 


11 40 


32.6 


36.0 


91i 


Do. do. 


26. 


80 


Kf 


.32.5 


36.0 


55 Do. 1 
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Akt. IV. — On fhe Fog of the Pular Regions. By Professor 
Hanstekn. (Continued from page 93. of this Volume), 

XIudson's Bay and Straits, Baffin's Bay, and the sea around 
Greenland, are distinguished, in a remarkable manner, by a 
thick fog, which almost constantly prevails there. Captain 
Parry suflfered much inconvenience from Uiis fog, when lie gat 
into Lancaster Sound, and Hito the Straits discovered by him, 
which he calls Barrow's Straits ; anil the more on this account, 
ifaat tlie compass ceased here to have any fixed direction, or, as 
the sailors say, it wandered. 

Lieutenant (now Captain) Franklin, too, if I remember right, 
experienced the same thing on his land expedition, along the 
iioFth»n coasts of America on the Polar Sea. Captain William 
Scoresby's explanation of the origin of this fog seems very ad- 
missible, though there may be found other circumstances con- 
curring to the production of the same effect, A similar thick 
fog prevails likewise in the sea which surrounds Terra del Fuego. 
I have mentioned already, that Don Antonio de UUoa says, 
in his letter to Mairan, that, in sailing round Cape Horn, 
he found only a few moments when he could obtain a slight 
glance of the sky. As the same fog is neither so thick nor ao 
constant in other places of the same latitude, in Behring's Straits 
for instance, or south from the Cape of Good Hope, it is not 
impossible that the streaming of tile magnetic power, or of the 
polar lights, here, too, playctl their part. It is known by expe- 
rience, that, while these streamers are flowing, the sky has a 
tendency to become opake and misty. While the polar lights 
pass through the air, ihey must have the effect, in penetra- 
ting the watery vapours existing in it, in -a transparent state, 
of taking from iheni their heat, and thereby rendering them 
opake. When a solid body passes over into a fluid, or a fluid 
body into a gaseous state, it acquires a greater quantity of heat ; 
and, in acquiring it, thus robs every surrounding body with which 
it comes in contact, of a part of what they contain. It is thus, 
in warm climates, they cool vessels by surrounding them with 
wet cloths ; so that the evaporation of the water in the form of 
, depcives the vessel of a great portion of its heat. In 




836 I'lof. Hanstccn on the Fog of the Polar Regions. 
the same manner has Nature provided for the coaling of (he a 



H '"^ 

^^^P luat body, in the time of excessive lieal, tiy the increased per- 

^^^B spiration, the evaporation of which preserves it in an almost un- 
r changed temperature. Now, as the polar lights are an ex- 

I pansible subsiancc, which, in regions surrounding the magnetic 

^^^K poles, is continually issuing from the surface of the earth, even 
^^^h at times when we who lie at a distance from these points perceive 
^^^1 nothing of this, it may be conceived, that this stream, in passing 
through the atmosphere, is continually lowering its temperature, 
and thus, id decomposing tlie watery vapours, producing fog. 
In this manner, too, may be explained another well known pheno- 
I menon. It might be expected, that, in the same parallels, the 

mean temperature would be every where nearly the same, as 
the length of the day, and the height of the sun, depend alone 
OB the latitude. But this is by no means the case. In that 
parallel which passes the 60lh degree of north latitude, the tem- 
I perature is the lowest in Hudson's Bay, and at the south 

^^^^ pcant of Greenland. As ue approach the coasts of Norway tt 
^^^H rises, and in Christiania and Stockholm, is about + 5°. In 
^^^1 Fetershurgh it has begun to descend, and the farther we ad- 
^^^1 vance to the east it becomes the lower ; so that a Siberian 
^^^1 cold has become a proverbial expression. Although Cape 
^^^r Home lies in the 56th degree of south latitude, that is 
I about the same latitude with Copenhagen, the cold there is in- 

tolerable ; and yet at other points of the same parallel it is less. 
It seems also pretty well proved, that, in one and the same 
parallel, the mean temperature is least in the meridians which 
pass through the magnetic poles. Count Humboldt has ren- 
dered this distribution of temperatures subject, in a very remark- 
able manner, to our observation, by connecting, on a chart, all 
the points where the mean temperature is the same, by a sort of 
curve lines, which he calls Isolhermic Lines. These lines are 
by no means parallel to the equator, as might be supposed, but 
remove to the greatest distance from it in the Atlantic Ocean, 
sinking ag^ both in America and in the eastern hemisphere. 
Comparing this chart with the linra of the inclination of the 
needle, i venth table of my Magmiismus der Erde^ It 

will be 1 'sc different lines follow very much the 

same co aancc which is to be csplMued in this 
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maoncr : A greater inclination of the needle proves a smaller 
distance from the magnetic poles, and, consequently, from tlw 
place from which ihe polar lights issue. But if this meteor 
has any influence on the temperature, the mean temperature in 
the same parallel must decrease as the inclination increases ; and, 
consequently, the isothermic lines have the same curvature as 
the lines of inclination. 

It is a matter of experience perfectly well known here in the 
north, which I have found confirmed by the observation of a 
good many years, that the aurora borealis is generally accom- 
panied by strong biting cold. Wlien a sudden cold succeeds a 
milder day, it is often accompanied for the first two evenings by 
the aurora borealis, and likewise by a considerable increase of 
magnetic intensity. These three phenomena are for the most 
part contemporaneous; but where they are not so, experience 
has taught me, with considerable ccrtanty, to view the one as a 
near forerunner of the other. The magnetic powers seem thus 
to act a part in meteorology hitherto unknown. There are, per- 
haps, various other powers unseen by us, operating in the great 
chemical laboratory of this globe- The possibility of this ought 
to teach the prognosticators of the weather some diffidence, when 
they imagine that, from the situation of the heavenly bodies, or 
a few circimi stances perhaps of little influence, they can foresee 
its approaching changes ; while these are the result of the general 
powers of the globe, acting from the centre to the surface, and 
from pole to pole, excited by the light of the sun and moon, and 
modified in countless ways, by local circumstances of the most 
different nature. 

Is it so, then, that the polar lights have a certain connexion with 
the magnetism of the earth, and the diminution of temperature 
with the polar lights and a higher magnetic intensity ? We are 
then, perhaps, prepared to explsun the seemingly permanent 
changes of climate in certain neither n regions of the globe, if these 
changes can be actually proved to have taken place. But the 
accurate observation of temperature by the thermometer, is still 
too recent a (^scovery, and the range of thermomelrical observa- 
tions in the same place, too limited, to enable us to determine this 
point with absolute certainty. In the mean time, the surround- 
ing of the east coast of Greenland with ice, for a number of ages, 
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is a very remarkable fact. The magnetic pole in North America 
approaches slowly towards the east ; and ought, therefore, if the 
foregoing possibililies have any reality, in the succes^n of ages, 
to surround the northern part of our peninsula with the same 
barrier, by which it has for ages shut out the east coast of 
Greenland from all participation in the commotions of Europe. 
However desirable tliis might be in some respects, we cannot 
help wishing, on other accounts, that this prediction may turn 
out like other prognostications of the weather. 



Art, V. — On the British Testaceous AnneUdes. By the Bev. 
John Fleming, D.D. F.R.S.E. M.W.S. Minister of Flisk. 
(Communicated by the Author.) 

XJL CONSIDERABLE degree of uncertainty seems to prevail with 
regard to the number of species of the Testaceous Annelides at 
present inhabiting our seas, and the antiquity of those which oc 
cur in a fossil state. 

Among the recent species, there are a few which inhabit sta- 
tions accessible to the diligent inquirer, and afford opportunities 
for investigating their structure. Others, however, live iu deep 
water, and are seldom found in a condition fit for anatomical 
investigation. Even among those which can be procured in a 
living state, the few which are of ordinary occurrence present, 
in their diminutive size, formidable obstacles to the knife, or 
even the needle and microscope of the physiologist. Nor is 
it to be concealed, that British naturalists have, in too many in- 
stances, confined their attention to the characters furnished by 
the shell, while they have overlooked or undervalued those which 
are exhibited by the other organs of the animal. 

The history of the extinct species which occur in our rocks, 
appears likewise to be involved in considerable obscurity. There 
is so little variety in their form and markings, that it becomes 
extremely difficult to establish definite specific characters. Our 
principal reliance must therefore be placed on the accuracy of 
our knowlf '^^ regard to the strata in which they occur, 

and we m »' to derive assistance equally from the 

zoologist s \ few months ago, an eminent English 

naturalist . to know the evidence upon which I 
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afiserted, in ihc " Pliilosopiiy of Zoology," vol, ii. p. 97. ihat re- 
lics of the genera Dtntaiium and Spirorbis had been found in 
the strata belonging to the Coal Formation ; and added, at the 
same time, that he had failed to prociiie authentic examples 
from any rock older than llio Iiiferior Oolite *. 

In the following obseiralions, an altcmpl is made to pve a 
condensed view of the history, not only of the recent speoee, 
but of those which have become extinct, in order to exhibit the 
changes which this tribe has experienced during the diSTerent 
stages of the Earth's formation. Several circumstances prevent 
me from giving the subject all the illustration which may seem 
requiate The few additional facts, however, which are here 
recorded, will not fail to interest those who occupy themselves 
with the characters of our recent species, or who 
determine the physical distribution of our extinct kinds. 
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Testaceous Annelides, with the shell free. 
Ni;s DENTALIUM. — Apex perforated. The Bhell is round and 
tapering. The sides of the body of the animal are furnished 
with tufts of bristles, and ut tile posterior extremity there is a 
'iated disc. 

A. Recent Species. 



. Siiell furnished with longiliuliiia/ slritv or ridges. 
Species 1. D.'leitlalii — Shell mtirked witli about twenty striK, Linn. Syit. 
IS03_D. striatum of Montogti, Test. Brit. 4Ui>. On the i^uast of ComWAll 
and Devon, Montagu. 

Thia eliell is Dbuut half an inch in lengtli. Diameter at the niuulfa of tile 
shell, where there are a few fhiutTings, is &boiit one line, and !t vetridl; 
tapers tii fl fine point. 
2. oalatiffulaltait. — Shell .vitli eight ribs, and three intennalinte atrice. Do- 
novan, Br. Sh. V. Ub. 162. Lelant, Cornwall, Miss Pocwk. 
^^^^jrhe number of intermediate stride may serve to ilirtinguiah it from the 

^^^^Kjposed tc 
^^^^C D. eniai 



ivith which British » 



b. Shell destitute of longitudinal markings. 
r D, enialii. — Common Tooth Shell. — Shell tapering regularly from the 
one eitrendty to the other. Linn. Sjsl. 1203.— BorL Com. 270. tali. IxiviU. 
lig. 5 — Peon. Brit. ZooL iv. p. 145. tab. xc. %. 151._Don. Brit. Sh. lab. 48. 
Canunon on all our shores, but usually in a dead state. 

The shell is frequently marked with circular wrinkles and bands. It is 
probablyan inhabitant of deep water. The shell, inhabited bjaSiphuiu 
cuius, the churactera of which have not been determined, is frequently 
found entangled in the skate-lines in the estuary of the Forth. 

" Dealaliles occur in the Shell LtmesLone which lies under the Inierior 
Oolite in the vicinity of ^Veimar ; and in Limestone of the cool formation in 
Silesia. Serp'Mes in Mountain Linieslone in Gothland, and in Shell Lime- 
stone in difierent parts of Gcxmr-" '^- 
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4. D. Gadui, — Hake*8 Tooth.— Body of the shell contnusted towards the 
jnouth. Mont Test. Brit p. 496. tab. xiv. f^. 7. Common in the British 
Channel, adhering to the sounding-line, Montagu. 

The len^^ is about fths of an mch. Diameter, where thickest, x^gth. The 
shell IS white, subpellucid, glossy, and tapers to a fine point 

B. Extinct Species. 

a. Shell Jumished with iongituditud strias or ridges. 

5. D. ffriahnn. — Shell with 10 or 11 acute, prominent stris, and several 
obsolete intermediate ones. Sowerby*s l^£jieral Concholoflj, tab. Ixx. fig. 4. 
Hordwell and Barton Cliffs, Mrs Tylee and Rev. Mr mngley. 

The striae are less distinct and prominent towards the mouth. The inter, 
venin^ striae, from 1 to 4, are most obvious near tlw middle of the sheU. 
The Imes of growth are numerous and fine. The aperture is circular. 

6. D. decusaahun, — Shell with about 20 strixe, and intermediate obscure ones. 
Sower. Min. Conch, ib. fig. Sussex, William Borrer, Esq. 

The lines of growth are numerous, distinct and oblique. The mouth is 
ellipticaL 

7* D, oostahun, — Shell with about 12 closely set ridges. Sower. Min. Conch. 
ib. fig. 8. Holywell Craig, Mrs Cobbold. 

The lidgea and grooves are nearly equal and rounds The lines of growth 
are obscure. The aperture is circular. 

8* D. atpUmguiare, — Shell with 7 rounded ridges and grooves. Plate IX. 
Fig. 1. Bel&st 

I found this spedes at Colin Glen in the bed beneath the chalk, and which 
probably corresponds with the Green^sand Formation of England. It is 
about {ths of an inch in length, and scarcely ^th in diameter at the 
aperture. The shell is very uiidc, and has a considerable curvature. 
The marly sandstone in which it was imbedded, fflled the cavity of some 
individuals, while others contained a cast of crystalline carbonate of lime, 
mixed with iron-pyrites. The shell itself was changed into a substance 
resembling in its texture the conchoidal varieties of the older chalk. 

b. SheU destitute of longitudinal markings. 

9. D. nitens. — '^ Nearly straight ; sur&ce even and shining, aperture circu- 
lar ; mouth expanded." Sower. Min. Conch. Ixx. fig. 1. 2. Higl^te clay, Mr 
Sowerby. 

The shell tapers gradually to the smaller end, where it is thickest. It 
reaches an inch and a half in length. 

10. />. enteUoides '^ Slightly arched, sur&ce waved, nearly smooth ; edge 

of the mouth acute ; apertures smooth.** D. entails ? Sower. Min. Conch, ib. 
fig. 3. Hordwell Cliffs, and Stubbington, Mr Sowerby. 

Mr Sowerby entertained some doubt whether this was a fossil shell, or dif- 
ferent from our 3d species ; but his subsequent addition of the second 
habitat intimated that these had been removed. 

1 1. />. elliptxcum — ^' Nearly straight, quickly tapering, rather compressed, 
sur^ce uneven, aperture circular ; external edge ellipticaL** Sower. Min. 
Conch, ib. fig. 6, 7* Folkstone, Kent, Mr Gibbs. 

" The shell being thicker along two sides, gives the tube a depressed form, 
and makes the outer margin of the mouth elliptic ; the lines of growth 
give the surface a rugged aspect ; internally it is beautifully polished : 
the diamet'*'* o^the mouth is sometimes nearly half an inch." 

12. i>. pla^ *^^'' tapering and curving, smooth ; aperture round ; 
lip a little tl '^'^ed." Sower. ]Vfin. Conch, tab. Ixxix. fig. 1. 
In greenish si ^nor, Mr Boys. 

This sped is nearly an inch in length, appears to have 

been gr« 
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13. D. egUndricum, — " Cjlindrksl, or scarcely tapering, nearly straight, 
imootb; ajierture rounJed." Sower. Min. Conch, ib. fig. 2. In ochrat-eouB 
sandy ironstone, near Exmoiith, Mr Cunnlngton. In sandpits at Emswortb, 
common, tUr Sowerby. 

About three-Tourtba of nn inch long, and almost a line in diameter ; the 
smaller end nearly as large aa the uthcr. 

14. a. incrassalum — ^' Very tapering-, curved, smooth, swelled near Che 
aperture ; aperture round, lip sbaip." Sower. Min- Conch, ib. fig. 3, 4. Clay 
at Hk[ligBte and Hiclimund, Mr Sowerby. 

This seems likewise tu have been a gregarious species. 

15. D, rnnStim — " Shell tapering; mouth round ; lip sharp; luhe somewhat 
trumpet-tbnned within, or hruad at the mouth, and becoming suddenly timall; 
external transverse atnx or lines of growth conspicuous." Sower. Min. Conch. 
ib. fig. 5, C. From the green sand at Blackdown, Miss K Hill. 

l(t. D.iiuliilinetiim — Shell about S} inches long, and nearly half an inch in 
diameter. The surface, where entire, is smooth, dull, and of a whitish colour- 
It consists of several layers, the surftces of which have a shining, mothei-of- 
pearl aspect. Phite IX. Fig- 2. Jn the limestone of the coal formation West 
Lothian. 

The general characters of the limestone in which this shell is imbedded, I 
have noticed in the Annuls of Philomiphy, vol. v. p. 118.; and in the 
same volume there is a description of the following species of Obtho- 
ceiu ; — fiymmiiAi'u, cuiiivlracea, uonwm, annularis, and rugosa, trom the 
same station. The apeeiea of Producti, which Mr Sowerby has figured 
under the titles, loagupmvi, Flemiagii, tpinuloitis, spimmia, and Sootieua, 
are likewise of cotcmporsneoua origin. The same limestone likewise con- 
tains esamples of nearly all those species of fossil shells and zoophytes 
which are figured in the History of" Rutherglen and Kilbride," by the 
late Rev. David Ure, Glasgow, 1793- This work, I may here obaerve, 



n accurate enumeration of the prindpal fossils beltriiging ti 
the Independent Coal Formation of Scotland. 
Specimens of this Dentalium were sent to the late Mr Sowerby in 1814; 
but he delayed giving a figure of the a|iecieE in liis Mineral Concboloey, 
in expectation (^receiving more satisfactory examples. I have likewise 
recently communicated a specimen to Lewis Weston Dillwyn, Esq. 
AU the specimens are much bruised, and, by belonging to a species des- 
titute of much character, from the simplicity of its external fbrm, it !a 
impossible to fix definite specific marks. In such circumstances, the 
geognostical relations of the species acquire great importance, and ought 
to be cautiously establlsheil. Thin, indeed, appears to be the oldest species 
of the genus yet ascertained, aa may be seen hy the following tabular 
view of the genealogy uf the genus, which is ofiered with cim^derable 
hesitation i 



I 



Independent Coal FomuUion. 

Dentalium indistinctum, No- 16. 

Lias} 

Dentalium cylindricum, 13. 

Gteen-saad. 

Dentalium meiiium, 15. 

septangulare, R 

Chalk. 

Dentalium ellipticum, II. 

decussatum, 6. 

Lon^in Ciag. 

Dentalium nitens, 0. 

entaloides, ID. 
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Recent. 

Dentaliuni deiilalis, Na 1. 

— — octaugulatuDi, 2. 

— > eiitalis, 3. 

Gadus, 4. 

The species, Dentalium imperforatum, trachea and glabnim of Montagu, 
which constitute my genus Ccecaiium, have recently bten investigated 
with care by an acute observer, and he has arrived at the conclusion that 
they are portions merely of multilocular shells. 

II. 

Testaceous Annelides with the shell permanently attached to other 
bodies, closed at the retral extremity, with the anterior orifice 
free. Branchiae (or arms?) in the form of a double fan-shaped 
tuft of pinnated filaments, usually with coloured bands. At the 
base of each tuft there is a fleshy filament, one of which, being 
produced and terminating in an enlarged head, serves as a lid 
to the shell when the animal has retired. 

A. Shell irregular. Lid simple. 

Genus VERMILIA. — Shell attached throughout its whole length, 
the aperture rounded, with a toothed margin, and testaceous 
lid. 

I. — Recent Species. 

a. Lid double. 

Species \, V. intricala. — Shell round, flexuose, and tapering to a fine point. 
Serpula intricata, Linn. Syst. 796. — Penn. Brit. ZooL iv. p. 146. tab. xci. 

fig. 158. — Serpula vermicularis, ^ologia Danica, tab. IxxxvL fig. 9. Mont. 

Test. Brit. p. 500. Adheres to stones, old shells and corals, and is common. 
This species is remarkably distinguished from its congeners, by its double 
infundibuliform lid, which^ according to Montagu, bears a close resem- 
blance to his Serpula reversa, the Heterodisca reversa of this article. It 
is probable that a more minute examination of the aninials inhabiting 
shells of this form may lead to the establishment of several new species. 

h. Lid Single, 

2. V. vermicularis, — Shell transversely wrinkled, subcarinated. Lid con- 
cave, with a crenated margin. Tubus vermicularis, Ellis, Cor. tab. xxxviii. 
fig. 2. — Serpula triquetra, Bast. Op. Sub. vol. i. p. 70. tab. ix. fig. 3. — Mont. 
Test. Brit. p. 511. On stones, common. 

According to Ellis, the right filament is subclavate and pointed. The 
branchiae are ciliated only on the upper side. In the " Uemarkablc 
Ruins" of North Britain, by the late Rev. Charles Cordiner, Banff, 
there is one of the plates of objects in Natural History, No. V. inscribed 
Scolopendra, containing a figure of this species, in which the tentacula 
are improperly represented as ciliated on both sides. It is to be regret- 
ted that this author, in his figures of animals, studied effect as a painter, 
more than accuracy as a naturalist. Many of his representations of rare 
British species, I have, however, been able to identify with the products 
of the Zeth^^ «='^' - 

3. V. irique ' i(?ular, dorsal ridge distinct. liid concave, with 
Si produced cer ^. Serpula triquetra, Sower. Brit. Mis. vol. i. 
p. 63. tab. XXX ell. 

According 1 I to, the branchiae are ciliated on both sides. 

It is prol \\\ the Supplement to his Testacea Britan- 

nica, p. L \\s s\)eQ\e^ \xv\vv.^ ^c:<iaww\. oSL vJcva different 
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RninmlB inhabiting shells reseniLiUng bis Surpula triquetn, '* With a 
smooth temiillption, gruovcil on eadi side lor the lei-eptioit uf two etrrhi 
placed al the base of the operculum, whicli is corneous, fumiehed with a 
biSd style." 

4. F. sernilala. — Shell translucent, triangular, with u Berrated dorsal ridge. 
Lid concave, with a smooth margin. Serpiila semiUta, Fleni. Edin. Ency. viL 
p. 67. tab. cdv. fig. 8. Adheres to etonea, 111 deep water, in the Zetland seas. 

This 8[ieoieB . which I observed in ItiOi), ]a remarkable tor its Bmooth, glossy, 
translucent shell, which is flexuous, with a s^'reuding base. The breadtli 
near the mouth equals ,^thanf an inch. The animBl referred toby Mon- 
tagu in Sup. Test. Brit. p. 167. No. I. " with a smimth and slightly con- 
cttre testaceous termination or operculum," agrees with this species in 
the form of the lid, though the shell itself possesses characters sufficient- 
ly distinct &om any of the varieties of his Serpula triijuetra which I 
have observed. 

5. P.amuila — Lid testaceous, and armed with two or three spines in front. 

Serpula vennicularis, ZaiA. Dan. tab. Ikx.xvL fig. I) Hont. Test. Drit. Sup. 

p. 157. No. 2. 

6. V. eanka — Lid testaceous and conit.'al. Mont. Teat. Brit. Sup. p. 157- 
N0.3. 

These two species have been noticed liy Montagu bb Inhabiting shells re- 
sembling his Serpula triquelra. In a manuscript volume of descriptions 
of animals, drawn up by Dr David Skene of Aberileen, the torresjion. 
dent of Linnsus (Syst. Nat. p. 12II7- No. 1305.), and of Elti» {Zooph. 
p. 14. &c. and in honour of whom the Mlllepora Skenii received its de- 
signation), and which I have been permitted to peruse through the kind- 
ness tKf his relative Alexander Thomson of Banchory, Esq. there is evi- 
dence of his acquaintance with these two species, which he notices in his 
account of the inhabitant of Serpula tiiquetra; " Tcgmeu vel opercu- 
lum est testa parva, orbiculata, hinc convexa, inde (interne) concara, sic. 
piaaime apinia tribus armata, alicjuando, omnino colLica quasi en spinis in 
unam confluentibus." 

II. — Extinct Species. 

7. V. crassa — Shell triangular, acutely conical, with a flat radiated lid. 
Serpula crassa. Sower. Min. Conch, vol. i. p. Ti. tab. xx.x. Adiiering to Aos- 
telloria macnmtera, Higligate, Dr Leach. 

The dorsal rit^ is very distinct. The iliameler of the mouth is about 
one-fourtb ofthe length of the shelL Its geognoatic station is prolmbly 
reierable to the London clay. 

Genus SERPULA.— Shell adhering only in part to other bodies. 
Aperture toothless. Lid cartilaginous. 

Speeia 1. S. liiMiIaria — Shell at the apex BtUiering to other bodies, round, 

and, where free, flexuous and nearly cyiiodricaL Mont. Test. BriL p. MS. 

Flem. Edin. Encyc vii. p. b'7- tab. cciv. t', 9. Adheres to atones and shells on 
many ]>arta of the coast. 

The shell sometimes reaches to oite>fifth of an inch in diameter at the 
mouth, and to seven inches in length. Atconling to Montagu (ib. SI4.), 
" the animal is an AmphUrile, with between fifty and sixty annulations ; 
the bead long, white, barred with pink and green 1 on each ade a loose, 
gcaUoped, transparent membrane, capable of contraction and expansion, 
and irequeDtly surrounding the under part: Icatacnia two, beautifully 
feathered, each originating from a single stnlk, placed near to each other 
on the lore part ot the lieail : on one aide of each of these stalks are long 
fibres, placed in regular order; these, again, are fiimished on earfi side 
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with finer fibres. When the animal withdrew its Imlotfufa, it became 
somewhat convoluted as the fibres closed, and turned a little smral up 
the stalk : their colour pale yellow, or yellowish-white, the fibres or 
finntB annulated with pink, so as to form rejj^lar semicircular lined whesn. 
the plumes were spread.** 

In Cordiner*s work, already quoted, there is an indication of another ape* 
cies, probably belonging to this genus, from the Murray Frith, whidi 
deserves to be noticed, and may l^ termed 

2. S, Coffdineri. — Shell triangular, branchiae stellular, lid produced, with an 
obtuse termination, and five lol^ on each side, opposite, in pairs. Cor. Ruins, 
No. 2. Terebellae. Adhering to a stone dredged up in forty fiUiioms water. 
In the same work. No. 22. plate '^ Peacock*s-feather Condline,** a represen- 
tation is given of a Serpula with the margin of the mouth deeply notch- 
ed, and the sur&ce of the shell furnished with longitudinal denticulated 
ridges. This species, which may be termed murieatik, was probably 
brought from the coast of Norway, but has been here mentioned aa one 
likely to occur as a northern Scottish production. 

B. — Shell regular, discoid and spiraL > 

The shells of this division seldom exceed an eighth of an inch in 
the diameter of their outline. The side by which they adhere 
is^ in general^ far too tender to admit of bemg detached, entire, 
from me body to which it adheres. The young of the sulcated 
kinds are nearly smooth. 

Genus SPIRORBIS. — Shell with the spires dextral. Animal fur- 
nished at the neck with radiated, pinnated branchiae, and a pe- 
dunculate, clavate, or funnel-shaped lidL The number of the 
branchiae, and character of the Hd, vary according to the spe- 
cies, and merit an attentive examination. 

I. — Recent Species. 

a. Sliell with longitudinal ridges. The last formed whorl only visible. 

Aperture circular. 

Species 1. S, grantUatm Shell with three ridges and two grooves. Ser- 
pula gr. Linn. Syst. 12G6 Serpula sulcata, Adams, Linn. Trans, iii. 2&5 — 

Serpma gran. Don. Br. Sh. tab. c — Montagu, Test. Brit. p. 500. On old shells, 
but more frequently on the under side of loose stones about low water-marir, 
very common. 

The shell consists of two whorls, with a distinct central cavity. The base 
of the shell is narrow, and the sides are nearly verticaL The three ridges 
which occupy the upper sur&ce are rounded. The outer one is nuogi- 
nal, and of the same size as the inner one, which is also marginal, in re- 
ference to the central cavity ; the middle one is the largest. The two 
grooves are rounded. There are a few irregular, transverse wrinkles. 
Colour dull white. The animal, according to Montagu, is furnished 
with ten ciliated branchis. Lid lateral, subfunnel-shaped, with a brown,' 
ciliated, hyaline margin. The rest of the body is of a buff colour. 

2. S, carinaius, — Shell flat, with a single marginal ridge. Serpula car. 

Mont Test. BriL n. ri02 Spir. car. Flem. Edin. Ency. vii. p. 68^ tab. cciv. 

fig. 13. Adh hells. Devonshire and Zetland. 

The she! ^ whorls, with a narrow base, and nearly vertical 

sides. =» is almost flat, or slightly concave, with a cen- 

tral c'A\ ' sharp, rather elevated margin. The outer 

margin r, with a sharp ridge. The surface is trans- 
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gi'uvth Ihaii tlie preveiiing, 

I b, Skftt destitute of iongitudinal ridges. 

3. S. commun'a Sliell subtrian^lar, the base sprcidine. Serpula spir. 

iwbis, Lin. Sjst- 1205 — Penn. Brit. ZooL iv. p. 1245 — SluL ZooL Dan. 
|'tBb.hH:xvi. £ 1^ — Don. Brit. Sh. tab.ix. Every where wmman on old tea. 
I ireedi and shellH. 

The ^ell is npnque, atieihtl? wrinkred acroas, spTeRding at the base, and 
forms a vtty blunt ridae along tlie top, leaving a funnel-foim central ca- 
vitj. Thewhorisare latera], three or four in number; the firat and part 
of the second, hovever, geaerallj' cuncealed. According tu Aliiller, the 
unimul in of a blood colour, with a dark dorsal line formed by the intes- 
tine. The pinnated bronchite are six in number. The lid ia peltate, 
terminating obliquely. 

4. S. tritium. — Shell rounded, base narniw. Serpula apir. Linn. Syat. 
12S5_Mont. Test. Brit p. im — PulL Dor. ad ed. tab. lii. flg. 37. Com- 

I moo 00 Corsllina officinalis and a1s«. 

The sheU ia round, slightly wrinkled, flossy and subpellucid. The whorls 
are three, placed laterally, or sometimea ri^ng one above the other, and 
having the mnrpn of the mouth nearly free. The central cavity is more 
or lesa distinct, according to the manner of growth. There is reason to 
doubt if this be the Serpula apirilium of Pultney, Dorset, Ist ed. p. 53. 
since hia specimens are stated to have bi^cn striated longitudlnully. Pro- 
bably he referred to S. granulatus. 

5. S. eomigalus. — Shell wrinkled, with the base a little spreading. Mont. 
Teiit. Brit. p. 502. On slate rocks at Milton, Devonshire. 

It is thus described by Montaeu : " With a strong spiral white shell, 
roughened by transverse wrinkles j a small portion of the second volu- 
tion only visible ; centre umbilicat«d ; baae very little snreading ; aper- 
ture orhicular. Diameter about Jth of an inch." — " Animal orange.red, 
with ^ht greenish, ciliated rays (branchie): and a subfuiinel-^aped 
proboscis (lid) of the some colour." 
G. S, JUonloffui — Shell with one very thick, rounded, glossy, white volu. 
tioa. Serpula, new species, Mont. Test Brit. p. S02. On IlaUotis tubercu- 
kta from Guernsey, Montagu. 

The shell is very convex, and wrinkled transversely with a minute central 
cavity at topi sometimes only a suture. The animal is of a buff colour, 
with ten ciliated rays, and a subfiinnel-ahaped lid, at one side, having a 
brown, ciliated, hyaUne margin. 

7. S-numrmtHa — Shell rounded, with three continuous nliorls at the apex, 
"With tbe anterior extremity produced and cyLndricol. Serpula recta anft^c- 
fibui tlibus conliguis r^lariter involutis. Walker's Teat. Min. Itar. p. 3. 
jtab. 1. £11, — Vermiculum Incurvatum, Hont. Test. Brit. p. 511). From 
Sandwich, rare. Walker. 

8. S.pemiiH Shell rounded, with a single pervioua whorl at the apex, 

knd produced anteriorly into a cylindrical tube. Serpula recta umbilico pervio 
iu&lKtu apids uniro mvolulo — Walk. Test. Min. Rar. p. 1. tab. i. fig. 12. — 
Termiculum perviuni, Mont. Teat. Brit p. 518. Prom Reculver, rare, Wal- 
ter. 

9. S. relarla — Shell with the Inst whorl concealing the othera, circular, 
Mugintted, slightly depressed near the centre, with a conico- tubular produced 
|rtenJ aperture. Serpula (Retorta) rotunda mar^nata cervice curvatim ex- 
Mto, Walk. Test. Min. lUr. p. 3. tab. 1. fig. 10 — Vermiculum retortum, Mont. 
^est Brit. p. 634. Sandwich, Walker. 
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The clutraoterti of theue three last shells remun to be iletermined. It a 
probable that Ibev lielungto the present geDLiB,allhou^ Montaeu seems 
indined to eonsicfcr them ns free shelb. The Serjiulu i^omea of Aikms, 
Linn. Tnina. v. p. r>. ub. f. 33. 3b. is no other thin the Uetix depreaau 
of Montagu, a ihell beloogiug to the Turbooiilie '. 

II. — Extinct Species. 

10. S, amUffuvi — Shell of one whorl, finely wrinkled across, with a Urge 
ceutml cavitjjUid a rounded mouth. Plate IX. Fig. 3. natural mze andmag- 

Ure, in hia Hiatoiy of Rulherglen and Kilbride, is the first obaerver 
that has announced the occurrence of a IdkuI species of thia genus, ani! 
in the coal Girmation. " The Serpiila platiorliii any be ranted amucg 
the univalves. I have not met with more specinieCH than two or three, 
adhering to fm^nents of ahells ;" p. 3U!t. Although tliere is no reisoR 
t« believe that a recent abeLl ever occurred as a petrifactiun, alotiK with 
those which are ez^ct, in the independent coal formation, yet ^e evi- 
dence of Ore leada to the conclunon that he was acquainted with a fowl 
species, corresponding generally with the imperfect description vhich 
linnuua has ^ven ot hie Ser]>ula planorluB. This evidence is strenetli- 
ened bj the circumstance, that I found the shell of which I have here 
given a representation, adhering to a Modiolus, from a thin bed bsbo. 
ciated with the limestone of the coal-field In the Cult Mills, and countj 
of Fife. This species, which is probably the same with the one previuua- 
Iv observed by tire, by belonging to the second section of the genus, is 
destitute of any obvious chiu-BcterH. 



• The true situation of this shell aeema to be hut imperfectly understooil. 
It bdongs to the genus Turbo of Linnnus, (though inserted bjr Montagu 
ilong with serpuloidea and uniapiralis, to which it is closely rdated, in the ge- 
nus Helix), an<l to the Uelphinulnuf Laman^k. It has been referred to,B!oiig 
with H. serpulcides of Montagu, by Captain Marryat, as an example of hu 
genus Cyclostrema, {^Lion. Trans. voL xiL p. 338.) Doubts, however, mav 
reasonably be entertained of tbe propriety of this alliance. All the Briliw 
spedeB now mentioned, as well as the Cyclostrenui cancellata, being iSseiMd 
shells, with an entire margin lu the mouth, belong to Delphinula. A sub- 
diviaon, however, of thin genus, may be effected with advantage. If we 
restrict the genus Delpuincla, so as to include only those spedeswbich 
have a simple mouth, and whorls fumisiied with processes, as t^e recent 
Turbo delphinmi of Linomus, and the fossil DelpAiitula cakar of Iiamarck ; the 
genus Ctclostreha, having for its type C. cancellata of Manyat, will in, 
dude those spedes, having the whorls destitute of processes, but iumuhed 
with transverw ridges, the lost formed one conslitutinfj a thickened tnai^nn to 
the mouth. Three species, Helix depressus, serjiuloides, and uoispi^Ks of 
Montagu, being thus exducled, toll fur the conslruction of a new genus, which 
will in some respects have the same relation to Cyelostrema, as Turritella 
bears to Scolaria. This genus I feel inclined to term SIieTUa, in honour of 
Dr Skene mentioned above, whose labours, though .but little known, justify 
this appropriation of tiis name. Several spedes of Skenea occurinafesBUntate, 
among winch may be noticed those figured by Mr Sowerby in hia Min. Coo. 
voL i. plate S7. as Vermiculariie : and it is probable that same of the spedes 
figured at plate 14(1. of the samework, as belonpns to FlanorbiB,aBie9uafi(V-l 
tuomiihaha, should occupy a similar position. The spedes coiutituttiw X 
Sowerby's iniihalus, nia^ be conveniently distributed wnotS j 

three gene ed of an interesting astulideous &mily. '^ 




w 
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V « X^r>ISCA.— Shell with the spires sidigtral. The 

Vjk Tt ^T in tlic following species is uniform, and thus, 

•V ^ "her drcumsUncea, forbicU us to regard them 

t *» ^L "8 of any of the siwcies of the former genua 



^ timgiludtHal ridges. 



I 



itcml whorls, the last and part of 
sprends ii litUe. The miildle ridge 



1^^ . spresas a utile, iue imildle n 

|V^ . are vrinkle<l, and the lateral lidgea 

■ iDrms in part the — -•■-"i ..«-;... 



aded, with two groavee. Serjoila minuta, Munt. 

duminutus, Flem. £din. Fdc^. viL p. 68. tsthcrv. f. 3. 

.V eapecinlly tliu Curaltina officinalis, commun. 

, on the back, form thnt part ilit« three obsolete liiigea. The 

cavity exposes nion; □£ the second whorl than in the tireoeding 

According to Montagu, the inhabitant has ciUated branchic, 

a davate lift, varj-inj; from brovtn I u green. This spedes adheres 

to suhstances exposed directly to the mo-tion of the waves, while the he- 
twiMtn^iha iK-cupies a more iheltto-ed atatioa, attached to the under tide 
of atones. 
3. H. eoruea. — Shell triangular, with a single groove. Flem. Edin. Eniy. 
Ii. tab, err. C 3. On sheHs, Zetland. Coast of Appin, Captain Carmichaal. 
"' " '"'hewhorl baa a (UBtinct groove, with a low 

very small central cavitj'. In this state, 
the irhor^ are two in number, the outer one bteral, with a Bpreidin;; 
baae. The third whorl, in its growth, not onlj embraces the others la- 
terallj, but ascendfl, and forms the outline of ihe ^ell into a truncated 
cattft with the mouth at the top, sublateral. The groove and central 
«««it7 are in this italc less dislinet, the latter seneraUj obliterated. '' 

i» a atrong shell, and remarkable for heing hj'aV-- '■'—■"' ■'■- — 

bfta. It 13 seldom found but on stones and sh 

b. Skell defliiule nf hiigUudituil ridges. 

4i H. iucida Shell smooth, slossy, subcylindrical, with a blunt apei. 

•ipula quatuor anfractibua umbiUcatH apertura rotunda, and S. apertura ro. 
inoa annactibus duobus umbilicata. Walk. Test. IMin. p. 4. tab, 1. f. 13, 14. 
Brpulareflexn. AdamfljXinn. Trans, v. p. 4, tab. tab. I. fig. 31,33 — S. sinia- 
TfTftj MonL Test. Brit. p. 504. — Serp. ludds, ib. p. 606. — Spirorbis luctdus, 
teS/Edin. Ency. vii. p. C9. tab. ccv. (. 1. On crustaceoua animals and co. 
ISnta, Amman. 
The ih^ is nearly cylindrical, tranGlucent and gloEsy. When growing ou 
an even sur&ce, it fonns two or three lateral whorls, with a small cen. 
tral oivity. When seated on corallines, its growth is very irr^ular. 
The whorls, in some, are placed contiguous, one aboye the other, with 
the aperture ascending, while, in others, the shell is simply twisted, 
round, and unconnected. So variable, indeed, is this species, that scarce- 
ly two specimens can be found alike, a circumstance which has pven rise 
to the preceding synonymes. According to Montagu, the anmial (his 
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with finer iibres. When the animal withdrew Its 
soniewliat convoluted as the fibre« closed, and .turn« 
the stalk: their colour pale yellow, or yellowiali-^ ; 
jnniue annuliiteil with pink, so as to form regular ar ^ . 
the plumes were spread." ^ / / -. 

In Conliner's work, already quoted, there bRP,-' ." 
cies, probably belonging to this genua, iw,, \" 
deserves to lie noticed, and may be termf ^ • • 

2. .V. Cordificri Shell triangular, brancbv 

obtuse termination, and five lobes on each /.' * 
No. 2. Terebellae. Adhering to a stone ' 
In the same work, No. 22. plate " P 
tation is given of a Serpula wit' 
ed, and the surfiice of the ahr 
ridges. Thia species, whi 
brought from the coast of - 
likelv to occur as a nort^ 



ji^ndda. 




neoUitf,!'!^ 
...eft aide, Wl»^, 
/s interior ftfltfi*^ 
i nmndtilieiDf!'' 
oscis,iaa8hort(9' 
jwledgeoftheBtniC' 
w*ome more extennTe* 
aistribution, the prewnt 



^^ the dkmrtS^ "'^ adopted, in this monograph of British 

is, in genew' -•^«^s, appears in a peculiar manner calculated to 
from the \ ^.uaintancc ^vith our recent and extinct animals, by 
kinoB vxr y^ connecting links between the ancient and modem 

Genus ^*^»'^d the zoological characters of the different geognos- 
"^ -.jjOjs o^ the Earth'*s history. Other genera of testaceous 
I ^•^^staceous animals are even better fitted to promote the 




'iiM> *"^ JLciiiuus. ±ne lasL oi mese presents a peculiarly 
^^nipting subject for a monograph, to those who have access to 
iiuthentic docuinents in reference to the fossil species. 

' Manse of Flisk, \ 
Zih May 1824. j 



Art. VI. — Nexv Corrections Jb?' the Effects of Humidity on 
the Formula Jbr measuring Heights by the Barometer, By 
Adam Anderson, A. M. F. R. S. E. Rector of the Aca- 
demy of Perth. 

X HE method of measuring heights by the barometer is at 
once so simple and expeditious, that, if the results deduced by 
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iV< ^^ \^ui1ie which are now employed for the purpose 

k T^» T^ x;*3n, in all the varying conditions of the atmo- 

^L X "t >^ finding the difference of elevation between 

1^ ^^ % ^^ ''iJ"om each other, or so situate as not to ad- 

p^^J- ^^ ^t ''iltyj of the apphcation of geometrical 

K^^IK \ ^^ 'jently, in these instances, be attended 

^^P» ^ ^ \tages. The geometrical naethods of 

j^L ^m^ ^ * \en where a good base-line can be 

^^^K^% \i procuring the other necessary 

^■■V ^f^^i who do not possess a practical 

^^^^V ^^^^ are at all aware ; and of which still 

^^^^^ ^^^fiAeSi, who are ignorant of the refinements of 

I .csic measurements are susceptible, when llie most 

_ exactness is aimed at. In such cases, not only must the 
l)sse-line itself be repeatedly measured with the most scrupulous 
care, but, in taking the various angles which connect its extre- 
njiUes with the vertical line to be determined, the instrument 
with which the angles are observed, must be placed, at each sta- 
tion, so that its centre may be exactly in the angular point ; and 
such is the degree of adjustment necessary for the purpose, that 
the slightest deviation from the proper position would lead to 
very considerable errors in the calculation of the ultimate result. 
Again, admitting that the angles liave been duly measured, the 
corrections to be made upon each of them for atmospheric re- 
fraction, varying with the temperature and humidity of the air, 
and depending partly upon the height of the object, the very 
quantity to be determined, all conspire to throw a shade of un- 
cert^ty over the whole operation, which nothing can remove 
but a repetition of the measurements, under different circum- 
stances, conjoined with a sameness of result. LastJy, the height 
thus obtained must be corrected for the curvature of the earth ; 
and though the allowance thus rendered necessary, is but small 
when the object is near, as it yet increases with the square of the 
distance, it becomes too considerable to be neglected when the 
ofaject is pretty remote. 

The measurement of heights by levelling is free from many 
of Ae difficulties which are inseparable from the geometrical 
methods, but it is liable to others of a nature no less objection- 
able, and equally miavoidable. The multiplicity of observations 
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6. //. reverta^SYkeYL transversely wrinkled, subcylindrical, with a fine 
iqpez. Serpulareversa, Mont. Test. Brit. p. 508. Upon shells and ciml», De- 
vonshire, Montagu. On corals, Zetland. 

This shell resembles the preceding in the variableness of its mode of growth. 
In some cases, there are three or four whork placed laterallj, making a 
diameter of half an inch, others have the smaller end prqjecCed, and Uie 
larger end coiled. Montagu's specimens reached to |^th inch in £ame- 
ter at the aperture. Those which I possess are smaller. The same au- 
thor states, *^ the animal is a Terebella, with branched, ciliated tenlocufa 
(branchiae^, spotted with crimson, which, when spread, almost auntnuids 
a double ninnel-shaped proboscis (lid), placed one within the other, the 
stalk of which is long and slender, and originates on the left ride, hdmr 
the tentacula : this in some b green, others reddish ; the interior fimnel 
is cut in deep longitudinal strife ; external one ciliated round the mir- 
ffin : on the right side, corresponding with the proboscis, is a short cj- 
undric appendage.'* It is probable, that, when our Knowledge of the stnio- 
ture of the animals of the Serpuladae shall have become more extensivei 
and better fitted to regulate their methodical distribution, the present 
species will be transferred to a station near V erm i Ha inirioafyL 



The plan which I have adopted, in this monograph of British 
Testaceous Annelides, appears in a peculiar manner calculated to 
promote an acquaintance with our recent and extinct animals, by 
exhibiting the connecting links between the andent and modern 
species ; and the zoological characters of the different geognos- 
tical epochs of the Earth^s history. Other genera of testaceous 
and crustaceous animals are even better fitted to promote the 
end in view, than those which are here employed. We may 
particularly refer to the unrestricted genera Nautilus, Terebra- 
tula, and Echinus. The last of these presents a peculiarly 
tempting subject for a monograph, to those who* have access to 
authentic docuinents in reference to the fossil species. 

' Makse of Flisk, \ 
Bth May 1824. j 



Art. VI. — New Corrections for the Effects of Humidity on 
the Formula for measuring Heights by the Barometer, By 
Adam Anderson, A. M. F. R. S. E. Rector of the Aca- 
demy of Perth. 

X HE me* leasuring heights by the barometer is at 

once so sim] tious, that, if the results deduced by 
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the common formulas which are now employed for the purpose 
could be relied upon, in all the varying conditions of the atmo- 
sphere, that mode of finding the diiFerence of elevation between 
places, either remote from each other, or so situate as not to ad- 
, mit, without great difficulty, of the application of geometrical 
measurement, would frequently, in these instances, be attended 
with the most obvious advantages. The geometrical methods of 
determining heights require, even where a good base-line can be 
obtained, a degree of accuracy in procuring the other necessary 
data of the problem, of which few, who do not possess a practical 
knowledge of the subject, are at all aware ; and of which still 
fewer can form any idea, who are ignorant of the refinements of 
which geodesic measurements are susceptible, when the most 
rigid exactness is aimed at. In such cases, not only must the 
base-line itself be repeatedly measured with the most scrupulous 
care, but, in taking the various angles which connect its extre- 
mities with the vertical line to be determined, the instrument 
with which the angles are observed, must be placed, at each sta- 
tion, so that its centre may be exactly in the angular point ; and 
such is the degree of adjustment necessary for the purpose, that 
the slightest deviation from the proper position would lead to 
very considerable errors in the calculation of the ultimate result. 
Again, admitting that the angles have been duly measured, the 
corrections to be made upon each of them for atmospheric re- 
fraction, varying with the temperature and humidity of the air, 
and depending partly upon the height of the object, the very 
quantity to be determined, all conspire to throw a shade of un- 
certainty over the whole operation, which nothing can remove 
but a repetition of the measurements, under different circum- 
stances, conjoined with a sameness of result. Lasdy, the height 
thus obtained must be corrected for the curvature of the earth ; 
and though the allowance thus rendered necessary, is but small 
when the object is near, as it yet increases with the square of the 
distance, it becomes too considerable to be neglected when the 
object is pretty rMnote. 

The measurement of heights by levelling is free from many 
of the difficulties which are inseparable from the geometrical 
methods, but it is liable to others of a nature no less objection- 
able, and equally unavoidable. The multiplicity of obset'^Ukms. 
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which it demands, increases bolh the chance of errcH-, and tlic 
labour of measurement ; and hence this method of determining 
diSerenoes of elevation ia never resorted to, unless in cases where 
the object to be attained is sufficicnlly important to afford an 
adequate remuneration for the time and trouble which must be 
devoted to it. 

Barometrical measurements, if tbey could be relied upon, 
would frequently be greatly preferable, both to levelling, and 
the geometrical methods. It is to be feared, however, that, not- 
withstanding the numerous and refined corrections, by which the 
Ibrmulfle for deducing heights by the bartMicter have been gra- 
dually modified and improved, those foimuls? will not always 
lead to the same result, in diil'ercnt states of the atmosphere. 
This is chiefly to be ascribed to the neglect of one very import- 
ant element in the calculation, namely, the humidity of the air, 
which has rather been entirely disregarded, or introduced into 
the formulse, by such as have attempted to make a correction 
for iu influence, in so v^ue and general a form, as to be inap- 
plicable to cases, in which there is a eonsidemble deviation from 
the mean hygrometric state of the atmosphere. The new coef- 
ficients, wliich I propose to apply to the common formula, will, 
I am convinced, account for several anomalous results, which have 
hithn'to received no satisfactory explanation, as well as remove 
all the sources of error which attach to barometrical measure- 
ments, when they are made in different states of the air, in re- 
spect of humidity. To point out, in a more distinct manner, 
the nature of these coefficients, it may be projier to bring before 
those, who have not particularly attended to the sul^ect, a view 
of the formula which is commonly employed, as it has been im- 
proved by the labours of De Luc, Sir G. Shuckburgh, and Ge- 
neral lloy. 

It may be remarked, then, at the outset, that, if the air pos- 
sessed perfect elasticity, and uniformity of temperature through- 
out its whole mass, it is demonstrable, that, if fl and 6 repre- 
sented tb 
at the i 
elcvalio. 
be exprt 



s of the mercurial columns in the barometer, 
er stations, respectively, the difference of 
some assumed measure of length, would 
■lation of the form 



"^-s-^V)' 
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ID which m is a constant coeffictenl, to be determined cither bjr 
experiment, or by means of the relation between the speofic 

gravities of air and mercury, and the logarithm of — lobe taken 

in any system of logarithms whatever. 

The diminudon of temperature, however, as we ascend into 
the upper regions of the air, requires, that this generic expres- 
sion, for the difference of elevation between the two stations, so 
simple in its form, and easy in its application, should receive two 
corrections ; the first of these being- made upon the lengtJi of the 
mercurial column, at either of the two stations, in order to re- 
duce it to the same standard, in point of temperature, as the 
other ; and the second, upon the coefficient m, which, in conse- 
quence of the elongation or contraction of the aerial column by 
heat and cold, must be modified, so as to adapt it to the actual 
temperature of the atmosphere, when it is either above or below 
the temperature at which m was ori^nally fixed. The lengths 
of the mercurial columns, at the two stations, must therefore be 
reduced to what they would be, on the supposition; that the 
mercury in the barometers, at both, were at the same tempera- 
ture, either by computing the length of the lower, in reference to 
the temperature of the higher, or that of the higher in reference 
to the temperature of the lower ; or even by reducing each of 
them to what they would have been, at some common tempera- 
ture, diflferent from that of either. In short, the design of this 
correction being to estimate the pressure of the air at both sta- 
tions, by raercuiy of the same specific gravity, it is a matter of 
perfect indifference to what temperature the barometrical co- 
lumns may be brought, by calculation. If the length of the 
mercurial column, however, at the upper station, be reduced to 
what it would have been, on the supposition, that its tempera- 
ture had been tile same as at the lower sution, the expresaon 
for the height will become 

the coefficient q depending, partly upon the diiFerence of tem- 
perature of the mercury in the barometer, at the two stations, 
sad partly upon the rate of the expansion of mercury, by in- 
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crease of temperature. If T denote the icmjierature of 
mercury in the barumeter, at the lower situation, and T' thai 
the upper, then 5= 1 + OOOlOStT— T') the cxpanaon 
I mereury for 1° of Fahrenheit being about a ten thousandth 
of its volume. 

The other correction to which I alluded, depending upon 
expansion or contraction of the air, according as its temperati 
is above or below the standard temperature, to whicli the 
^cient m refers, reduces the formula to the foim 

The coefBcient r has been so assumed as to apply to the ex- 
pansion of lur, holding in admixture with it the usual propor- 
tioii of humidity which exists in the atmosphere. As the quan- 
tity of aqueous vajKiur, however, which mingles itself with the 
efferent strala of the air is extremely various, at difi'erent times, 
as well as over different places, it must bo obvious, that, 
the hygrometric condition of the atmosphere departs far fi 
Uie mean state at which r is supposed accurately to apply, 
responding deviations from the real difference of altitude, be-* 
tveen the two stations, will be produced upon the height h. 
Without doing any thing more at present, than simply advert- 
ing to this fact, it will be sufficient, in giving a brief exposition 
, of the corrections which have hitherto been applied to the for- 
mula for barometrical measurements, to state that it was found 
by comparing the experiments and observations of Sir G. Shuck- 
burgh and General Roy, that atmospheric air, in its ordinary 
condition with respect to humidity, expanded y^ of its origi- 
nal bulk for each degree of Fahrenheit ; that when A was 
expressed in English fathoms and common logarithms employed, 
the coefficient m was 10,000, the mean temperature of the co- 
lumn of air between the two stations being the freezing point of 
water ; but that, when the mean temperature was diiFerent, the 
formula required the application of the coefficient r, which. 



mes, 
rlu^^H 



that case, ' 

t and t' der 
apper situat 



. -00244 C^i^ SSY the syml 

oeralure of the air at the lower 



and 



The whole formula, therefore, in 
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its present state, when the comnion logarithms are employed, 
becomes 



[l+00«4.(5±i:-3.)],„g.( — 



A= 10,000 1+ 00244. 



l-OOOloaX— T')^/ 
In addition to the corrections which have been described, two 
others have indeed been proposed ; one for ihe change produced 
by temperature upon the substance of the scale, which measures 
the lengths of the mercurial columns, and the otlier for the in- 
fluence of gravity upon the aerial particles, by a change of geo- 
graphical position. The first of these corrections, however, is 
too minute for the ordinary range of temperature, within which 
barometrical observations are made, to deserve the slightest atten- 
don ; and the last is a refinement in calculation, carried, perhaps, 
beyond the limits of exactness which are furnished by the grosser 
and more palpable data of the problem, The corrections which 
I mean to apply, in order to adapt the formula to the actual 
state of the air, with respect to humidity, are, I conceive, of a 
far more important character, as they appear calculated to ac- 
count for the difference in the results of barometrical measure- 
ments, which have been obtained by diiferent individuals, in 
determining the same heights, or by the same individuals in dif- 
ferent states of the air, with regard to moisture. 

If ^tlie density of the atmospheric vapour at different heights 
above the surface of the earth, were regulated by the same law 
as that of the aerial medium in 'x^hich it floats, it is evident, 
that the presence of a greater or less quantity of vapour would 
not render any correction necessary upon the present formula ; 
to far at least as the result depends upon mere pressure. For 
if b and ,8 denote, as before, the lengths of the mercurial 
columns, produced by the weight of dry air alone ; and Ifyand 
f represent the elasticity of vapour, at the lower and upper 
, we should have 

Therefore, b : b +/=. fi : -\-f 



■'-C)=>-C-^) 
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From this result it appears, thai the intermixturc of vapour 
with air, provided the density of both fluids decreased in the 
1 1 sanie ralio, should have no effect upon the expression already 
■ obtained for h, beyond rendering necessary a slight acconimoda- 
Uon of the cocflicicnt m, to make it apply to the diininiEhed 
density of the air. This at least would be the case, so far as 
pressure is concerned ; though it wiil afterwards appear, that the 
presence of vapour requires another correction, on account of 
Uie dilalation of the air which it produces,— a circumstance nhich 
hai been entirely overlooked by all who have written on baro- 
metrical measurements. 

The supposition, however, that the density of atmosplieric 
vapour diminishes in the sarnc ratio as dry air, is far from be- 
kig conformable to observation. The diminution of tempera- 
ture as we ascend in the atmosphere ; the frequent precipitation 
of moisture from the strata of it contiguous to the surface of tlie 
earth, by which the ascent of moisture is continually checked,—- 
and even the very form of the atmospherical columns, which 
way be regarded as pyramidal friistn, having the earth's centre 
for a common apex, — all conspire to render the more elevated 
strata of the atmosphere absolutely, as well as relatively, drier, 
than those which press upon the surface of the ocean. 1 have 
elsewhere • endeavoured to shew, by general considerations, that 
the absolute humidity of the air is reduced one half, by an as- 
cent of about 4600 feet ; and by some observations which I 
lately made, under very favourable circumstances, from the base 
to the summit of Bengloe, one of the loftiest mountains of Ferth- 
^re, I ascertained that the line of humidity was a species of 
logarithmic curve, according to which it appeared, that the 
density of atmospheric vapour, (regarded as ordinates to the 
heights, as abscisBte), accorded nearly with the deductions I 
obtained from theory. Various observations which I made, 
about liie same time, on the ades of Benvracky, the lofty liill 
which overlooks the Pass of Eillikronkie, and terminates the 
northern extremity of the vale of Alhole, afforded results which 
agreed almost exactly with the conclusions which had been 
deduced from the observations made on Bengloe, — a result the , 
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more salisfactory, as the absolute quantities of moisture in the 
air, were in the two cases exceedingly different. 

Now, if it be kepi in view tliat the density of air is reduced 
one-half by an ascent of about 1 8,000 feet, while that of vapour 
undergoes the same degree of attenuation at the height of about 
4,500 feet, it follows, that the varying humidity of the RtmO- 
sphere must, at dilferent times, afiect, in different degrees, the 
law of the density of the aerial columns, and give rise to devia- 
tions from the geometrical progreseion, however strictly it might 
apply to the diminution of the density of diy air, or even to that 
of the atmospheric vapour, when they are taken separately. For, 
if o, or, ar^, £tc, represent the density of succesave strata of dry 
mr, and v, Vf, uj'. Sec. that of corresponding strata of vapour, 
at the heights h^^ ^u Agi &c. the sums of the terms representing 
the densities produced by the joint pressure of air and moisture, 
will hea + v,ar + v^, ar' 4- v^'t &c, a series of terms no longer 
in geometrical progression. In conformity with these views, 
and the actual constitution of the atmosphere, it might be in- 
ferred, at first sight, that the difference of elevation deduced by 
the common formula, ought to exceed the true height so mudi 
the, more as the air is charged with moisture in the state of va- 
pour; the elasticity of the vapour at the lower station produ- 
cing a greater relative effect upon t!ie height of the mercurial co- 
lumn, than at the upper station. This conclusion, however, is 
by no means supported by experience, but directly contradicted 
by it; as I have found, by numerous observations, that the 
heights computed by the common formula always turn out less 
than the truth, in proportion as the air is warm and damp. The 
cause of this is to be ascribed to the dilatation of air by mcas- 
lure, already alluded to; which, acting in opposition to the in- 
fluence of the pressure of vapour, frequently neutralizes its ef- 
fects, and renders the mechanical constitution of the atmosphere, 
so far at least as the law of its density at different heights is in- 
volved, nearly the same as would result from dry air alOne. 
Hence a new coefficient, a function of the dilatation of air by 
tQoisture, depending partly upon the absolute humidity of the 
air, at the two stations, and partly upon the temperature of the 
intermediate column, must be applied to the formula, in a w*y 
mdcfpnu to that in which the ccnrrecUon for the excess or <)»• 
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feet of the mean heat of tile column above or below the stand- 
ard temperature is applied. 

Tlie two corrections for the intiuenci? of liumidhy which I 
have suj^sted, the first depending ujjon tJie pressure of vapour, 
and the second upon the dilatation which that vapour produces 
upon dry air, will, I am persuaded, reconcile, in a very satisfac- 
tory manner, the discordant results which have hitherto been 
obtained from barometrical measurements, even when conducted 
by persons of undoubted accuracy and skill. Their importance 
will best appear, by stating, that, in all cases, the heights de- 
duced by the formula, modified, as I have proposed, by correc- 
tions for humidity, coincide, as nearly as can be expected, mth 
the heights obtained by levelling, or accurate geometrical mea- 
surement ; whereas, the results obtained from the formula of De 
Liic, improved as it has been by the labours of Sir G. Shuck- 
burgh and General Hoy, or even those furnished by the more 
refined formula of Laplace, sometimes differ 40 or 50 feet from 
the truth, in a difference of elevation of 1000 feet. At the 
aame time, I readily admit, that, in this country (and perhaps 
the remark may be applied to the greater part of Europe), when 
the air is in a mean state of humidity, the increase of pressure 
upon the mercurial column, arising from the mere weight of va-,' 
pour, and the additional increase of pressure at the upper sta- 
tion, produced by the elongation of the aerial column by moi»- 
ture, generally balance each other so exactly, as to render thi 
results deduced by these formula, as they now stand, extreme]jr 
correct. 

Having thus shewn the necessity of applying to the comi 

Jbrmida two corrections for the effects of humidity, I shall 
proceed to point out the manner in which these corrections 
to be determined and applied. 

In (he first place, tlie absolute elasticity of the atmosphei 
vapour, at each station, must be accurately ascertained, eithi 
by reducing the indications of a well adjusted hygrometer to 
the correspondin" ""I'^on of vapour, or by determining the point 
of deposition b; riment, agreeably to tJie method r& 

commended for y Mr Daiton. The first of thesa 

methods, it mu is exceedingly troublesome, 

Mflble to & gooti nVy *, Gl& 'One \a.« '«\w^ cnonactB.' 
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the tension of vapour with the degrees of a hygrometer, has been 
accurately investigated •, only with respect to one of these in- 
struments, namet)-, the hair liygrometer of Saussure; and that, 
too, at a purticular temperature, so that the deductions drawn 
from it can scarcely be extended to cases in whicli the tempera- 
ture is different. The methoi:! of Dalton, too, though suscepti- 
ble of great precision, when the necessary experiments are pet- 
formed with care, is not practicable in all circumstances ; nor are 
the objections to which it is hablo greatly obviated by tlie hy. 
grometer of Daniel, wliich is intended to supersede it. The 
law, however, by which the evajwration of water is regulated, in 
a medium either absolutely dry, or partially charged with hu- 
midity, will enable us to determine the elastic force of vapour 
with greater correctness and simplicity, than it can be deduced 
from the indications of a hygrometer ; while it will not require 
so much calculation for computing the ultimate result, as the 
method of Daltun renders necessary. When I make this re- 
mark, I by no means wish to be understood as having the slight- 
est intention of undervaluing, in any respect, the labours of 
that eminent and philosophic chemist. On the contrary, the me- 
thod which I am about to propose, for finding the elasticity of 
atmospheric vapour, is founded upon one of his most valuable 
discoveries respecting the laws of evaporation ; and I should not 
do him justice, did I nut embrace this opportimtity of remark- 
ing, that it aifords, in my opinion, the surest basis for an accu- 
rate investigation of the hygrometrical constitution of the atmo- 
gphere, that has yet been proposed. The result of an Inveatiga- 
tioD, such as I allude to, was given some time ago in the Edinbui^h 
Encyclopaedia, Article HyGKOUETitv, p. 583 ; and I shall now 
briefly develope the physical and mathematical principles on 
which it rests. 

Since water, during its transition to the state of vapour, ab- 
sorbs as much caloric as would raise its temperature, had it con- 
tinued in the liquid condition, about 900" of Falirenheit's scale; 
it follows, that the evaporation of a 900th part of a portion of 
that fluid would depress the temperature of the remaining mass 

• The inveatigalion lo which I allude, is comained in Blot's Traile de Phj-- 
sii^Qe, lome iL p. 197., and possesses all the precision, petspicuitj and elegance, 
which characierise the physical researches of that distinguisiied philosopher. 
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at leMt 1 *, provided it remved no acoewon of hcnt fnm con- 
ttguous bodice. Btit if P denote the entire elasticity of TqfKxir, 
corresponding to the tempcnUore of the mefium, iriiidi ve shd 
raprccent by T, and^the elasticity of the vapour vhidi that 
medinDi already holds in solution ; it appears, by the experi* 
ments of Mr Dalton, that the quanti^ of water evaporated, in 
some assumed unit of time, is proportiftinal to F^^ A» the cdd 
induced by eviqporation must evidently be a function cf tfie same 
quantity^ if/ represent the temperature inAcated by a theme, 
meter having its bulb covered with mmstened tissue paper, or 
any otlier bibulous substance, it is evident we may assume^ ai a 
first approximation, 

In this expression A is a coefficient to be determined by experi- 
ment, from known values of T, ^ F and^ and modified after- 
wardi^ if necessary, to adapt it to the varying conditioBs of atmo- 
spheric evaporation. No limits, indeed, could be set to the value 
of T -— /, nor, consequently, to that of A, were it not that this 
extent of the depression of tempei^tujre of the thermometer with 
the nuNStened bulb, below that of the surrounding medium, T^ 
is more and more powerfully counteracted by the iniSuz. of heat 
from the adjacent air, which increases with T— /, and is near- 
ly^ if not exactly, proportional to it. 

If the curve, whose co-ordinates connect the difference of 
ten^perature induced by evaporation with the elastic force of va- 
pouriL be assumed to be of the kind denominated^ by analc^, 
parabolic, we may apply to it the equation, 

T-< = A (P -/^ + B (F -/)» + C (F -./)»+ &C. 

Now, the quantity F — ^^y being, within the range of tempera- 
ture at which hygometrical observations are made, always a 
small fraotiqn, it will be sufficient to assume 

T ^ « = A (P-/) + B(F-/)*. 

The solution of this quadratic, when T — ^ is represented by }, 
gives 
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To delermiue liie coefficients A and B in tliis expression, in 
wbich, from the nature of the case, the negative sign of the ra- 
dical part is only admissible, two conditional equations are ne- 
cesaary, in which the values of F, /"and 3 ari; known. I have 
thus found A =34.75, and B = 3.11, bo that by the substitu- 
tion of these numerical values of A and B we obtain 

/= F + 5.586 (1 — V 1 + .0103 S) 
To illustrate this by an example, let it be re(]iiired to deter- 
mine the actual elasticity of atmospheric vapour when the tem- 
perature of the air is 60°, and a ihermcmeter, having its bulb 
covered with moistened paper, stands at 5\\°. 

Here by Mr Dalton's table of the elasticity of vapour at dif- 
ferent temperatures, the niaximiim elasiidty of vapourat60'', is 
•6«4 inches, r= F and 3 = 60° — 51 ^'' = 8^''. 

Hence/^ 524 -(- 5586 (1 — Vl -|- -0103 x 8-6) = 
— -524 — -239 = -285. 
According to this result, the relative tension of the atmospheric 
vapour, at ihe lime of observation, or the ratio of the elasticity 
of the vapour actually existing in the air, to the maximum elas- 
titity for the temperature, is expressed by tlie fraction |^|-, or 
'5439. To compare this result wLth the tension of vapour de- 
duced from the experiments of Dulong* for Ihe degrees of 
De Luc''s hygrometer, I employed one of these instruBtents 
which I had recently adjusted, and observed that it stood at 35** 
reckoning from absolute dryness towards perfect humidity, 
which was marked, as usual, 100. Now according to the expe. 
liments of Dulong, which seem to have been made with great 
care, it appears tliat -4874 of the tension of vapour, corresponds 
with 31°-8of He Luc's hygrometer, while -5912 corre.sponds 
with ^7°'d. From tliese data, the tension of vapour answering 
to 35" is, by interpolation, "5456, which diffijrs from the result 
by my formula 'OOIT. Not having one of Saussure's hygrome- 
ters, I can only compare that result with tiie relation which 
Biot has deduced between the tension of vapour and thede. 
gprees of that instrument, by taking the degrees of Saussure's 
hygrometer, corres{xiiuling with those of De Luc's, froin the 
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most accurate comparisons of them which have been made. By 
the results furnished by De Luc himself, 35^ of his hygrome- 
ter answers to 73^ of Saussure ; whereas, according to the ob-> 
serrations of Du Long, 31 <^ '6 answers to 75"", and 37^*5 ta M® ; 
which would make 35^ to correspond with 80^. Some allowanoe 
must be made for the aberrations of different instruments ; but 
if we adopt the mean of these results, 35^ of De Luc^s should 
correspond with 76*5^ of Saussure^ which, according to the 
elegant analytical investigation of Biot, founded on the experi- 
ments of Guy Lussac *, answers to *5599 as the tension of va- 
pour. This differs '016 from the result furnished by my for- 
mula, a difference so small as to be within the limits of the de- 
viations of different instruments. 

(To be continued,) 



Art. VII.— On tits Principles and Practice of Ventilating and 
Warming Buildings. By Thomas Tbedgoljd, Esq. Civil 
Engineer, and Honorary Member of the Institution of Civil 
Engineers. (Concluded from p. 47.) 

Of Warming Buildings. 

X HE principles of warming buildings depend on the laws by 
which hot bodies communicate heat, limited by the circumstance 
that the ^r which is to be respired, must not be injured by the 
heating surface. And it is obvious, that the quantity of heat 
required, must depend very much on the closeness of the win-^ 
dows and doors, the kind of walls, and the proportion of win- 
dows. The effect of different kinds of walls will be most sen- 
sible in the time necessary to riuse the room to its proper tem- 
perature, but the escape of heat from doors and vrindows will 
be constantly taking place. It may be shown, tliat each foot of 
surface of glass will cool about 1| cubic feet of air per minute, 
from the temperature of the room to that of the external air ; 
and hence the ^ ^^ heat from windows is easily estimated. 
To the loss of ^ ^ windows, must be added the quan- 
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■ ^ly Tor ventilation, and an allowance for other causes of lo9a 
i-slioultl be made. We then have no difficulty in pro|wirtionmg 
I the quantity of heat, and reducing that to a regular system 
i which has been conducted by guess. A minute is made tlie 
•meaeure of lime in both cases, and a cubic foot the measure of 
ithe quantity of air heated or cotfled. That is, if there be 150 

■ culnc feet of air cooled per minute by ihe windows, and 400 
^ubic feet per minute changed for ventilation, and SO cubic feet 
be allowed for loss by apertures ; thea there niyst be 150 + 400 
+ 50 = 600 cubic feet of air warmed per minute, to maintain 
the room at the proposed tempeiature. 

The bulk of air in a room has no concern in such calculations; 
but the temperature is more slowly obtained, after setting the 
•apparatus to work, when a room is large, both on account of 
the greater quantity of air to be heated, and the greater extent 
of wallst floors. Etc. to be warmed. What an immense length 

■ of time it would require to warm the walls and air of a largo 
cathedral, while its height must render 'it nearly impossible fo 
warm it by hot air. The only course that could be relied upon 
in Buch a case, would be to communicate the heat as directly as 
possible to the solid matter of the seats, he. instead of expend- 
ing it upon air to rise to the upper regions of the building. 

But we have yet to consider how a hot body communicates its 
heat, and the temperature to which its surface should be limit- 
led, when the air is to be warmed at that surface. 

A hot body radiates or projects heat through Mr from its sur- 
face ; and it also communicates its heat to any solids or fluids 
in contact with it. Both these methods of communicating heat 
are employed in warming buildings. There are cases in which it 
is not prudent to employ radiant heat, but in all cases where it 
can be employed with safety, the union of the two methods ren- 
ders the place which is warmed most healthy and agreeable. 

To afford radiant heat, we have a fire in an open grate, bo 
constructed as to expose a considerable surface to send out heat; 
and all the other parts of the (ire-place, in contact with the fuel, 
should be slow conductors of heat, such as fire-brick and the 
like. To understand the reason of this precaution, we have 
only to consider that fuel does not send out radiant heat freely 
till its temperature be about S00» ; and, as a given quantity of 
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fuel only supplies a certain quantity of heat in a given time, it is 
obvious, that, if we expose too much surface at a temperature of 
800°, more heat will be given out than the fuel can suppty^andthe 
temperature of the iSre must be lowered, or will hvan dead^zAii 
is termed. If the back of the grate containing the fuel be of irop, 
the surface of hot fire must be less than when slow conductorsare 
used, because there will be a greater loss of heat through the iioa- 
back. It is often attempted to employ the heat which is given 
off by an iron-back to warm air ; but mr warmed in this manner is 
burnt, and unfit for respiration, besides creating a great deal of 
dust ; and the loss of radiant heat is nearly equivalent to the 
quantity communicated to air in tliat manner. It is one of the 
advantages of an open grate, when properly constructed, thit 
it allows all the burnt air, and the noxious gaseous matter Irom 
the fuel, to escape up the chimney, as they are formed ; bot 
this desirable property does not belong to all kinds of grates, 
even when their chimneys are good, and not liable to smoke. 
In order that the arrangement may produce the effect, the en- 
trance to the chimney should be immediately above the fire, and 
large enough to give passage to the smoke, burnt ur, &c. from 
the fire ; it should not be larger, because, then, too much air 
will be abstracted from the room, and much heat will be lost 
This leads me to notice a defect of a species of grate, lately 
much in use, in which the opening for the smoke is at the back 
of the grate, and very little above the level of the fire ; as shewn 
in Fig. ^. Plate II., where the smoke passes through a long 
narrow opening at AB. A chimney of this kind will not act, 
unless it has a powerful draught ; and the greater the draught 
is, the less effect will be obtained from the fire ; but, however 
powerful the draught may be, a quantity of sulphureous vapour 
and burnt air will be intercepted at A, by the thin edge of :lihe 
plate in which the aperture is made, and rise into the room. 
Common iron-stoves, with open fires, and descending flues, have 
the same defect ; they are very commonly employed for warm- 
ing shops and counting-houses in London, but are only felt ofi- 
pressive where the doors are not opened with sufficient frequen- 
cy, to change the air of the place very often. . . 
Where mr is not in any degree injured by fire, but meielj 
heated, it is felt oppressive; because, air being increased in bulk 
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|>y heat, we must either take a greater qtianlity into the lungs 
bt once, or breathe oilener In the saim.' tune, to obtain that quan< 
ptity of oxygen our system has been accustomed to absorb. But 
[be diminished proportiun of oxygen, in a given bulk of air, is 
not the only cause of our feding oppressed in iieated (ur; for, 
by heating air we increase its power of abstracting moisture from 
If a room be wanned by radiant heat alone, the solid roat- 
fXs in the room are wanned, without heating the air to the same 
|^;ree, because radiant heat, passing through the air, does not 
latetially increase its temperature. 

Tbe impressions of radiant heat diminish as the squares of 
the distance from the fire, and consequently extend, so as to be 
effective, to a small distance only. This suggests the expedient 
of employing a moveable screen, Co receive the impressions of 
heal, and protect the family circle from the influx of cold air, 
from the distant parts of the room. Such a screen may be con- 
tracted or expanded, according as the weather is more or less 
severe, and entirely removed in summer. The Chinese or Ja- 
fenese screen is pariially used for this purpose, but the taste of 
our countrywomen is capable of giving it more appropriate or- 
naments, and of rendering it as interesting As it is useful. 

The lively and cheerful blaze, and genial heat, of an open 
fire, ia not, however, to be obtained at a small expence ; and, 
by other methods, the same room may be warmed by one-third 
of the fuel required by an open fire. These methods I shall 
proceed to explain, noticing every variety that is not objection- 
able, by being injurious to health. 

In the methods I am about to describe, warmth is commuui-' 
rated by contact^ and, since the heat is ultimately communi- 
cated to the air of the place which it is the object to warm, it 
b of the utmost importance that that air should not be injured 
by the hotness of the surface from ^vhich it obtains heat. The 
tact that air receives no injury from a surface of the tempera- 
ture rf boiling water, is very well ascertained ; and, perhaps, it 
may pass over a surface, heated to SOff", without material in- 
jury, but not when the temperature is higher. Air which has 
passed over red-hot iron, or red-hot brick, acquires a disagree- 
able odour, and, in respiration, produces a harsh dry sensation 
in the otgana, and a tendency to cough. Air which has p 
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over the same surfaces, with their temperatures under S00°, is 
mild and agreeable. The precise nature of the change which 
an excess of heat produces in air, is not, perhaps, thorougUj 
understood, but it is supposed to coumst in a partial combusdoa 
of the particles of animal and vegetable matter suspended in. 
the air ; it is a change, however, which produces a very saisi* 
ble effect on any person who lives a considerable portion of lus 
time in air which has undergone it. 

Hence, in selecting those methods which are adapted to give 
warmth to the air of an apartment, it will be desirable to avcud 
tho$e where the fur must be in contact vrith surfaces of a higher 
temperature than 300^, and even that should be consddered the 
extreme limit of the heat of a surface to warm air. To confine 
the temperature of the heating surface within this limit, excludes 
so many of the usual methods of warming, that we have only 
few left to consider. 

The most useful for small houses is that where the fuel, &a 
is confined by such a thickness of matter that the external sur- 
face cannot be heated beycHid 300°. A stove ci this kind should 
be as completely insulated as possible v so that the heat of the 
fire, and of the smoke and hot air passing through the flues,, may 
be given out to the air it is intended to warm. The flues will 
be effective, with a good chimney, at a horizontal distimce of 40 
feetfrom the fire, and of from 50 to 60 feet where the flue rises, 
either regularly or by steps. It is sometimes necessary to make 
flues descend again, before the smoke passes into the chimney;, 
but this renders them liable to explode, whenever the fire is so- 
mismanaged as to fill the flues with gas. In hot-houses for 
plants, the Hues are extended in one direction, so as to aflbrd as 
equable a heat as possible to a considerable length of house; 
but, in other cases, the flues may be made to wind backwards 
and forwards, so as to occupy only a small horizontal space, of 
which we have an example in Swedish stoves. The materials of 
these stoves should be of such a nature that the air may be 
warmed against the surface, without becoming loaded with dust 
Indeed all passages for air to circulate through, should be bard, 
smooth, clean, and durable. The wear of soft bricks^ mortar, 
&c. by the friction of air, is much more considerable than those 
who have not observed it with care can have any idea of; and, 
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besides the disagreeablenesa of dusty rooms, it is not desirable 
to inhale air charged with particles of brick and mortar. Wlien 
the matter of the stove is of sutKcient thickness to limit the tem- 
perature to the proposed degree, it is not economicid to make it 
thicker, unless the (ire be kept on only a certain time, and then 
the damper and the ash-pit both shut close, so that no air can 
pass through die flues : then a considerable mass of materials 
will afford a regular supply of heat for a long time after the fire 
is out ; and you have to wait nearly as long a time before the 
rtove affords any heat, il' it l»e suffered to remain till it be cold. 
In fact, it requires a regular and systematic attention to manage 
mch a stoYC, which renders it unfit for our uncertain climate, 
■where the weather would very often change before the stove 
could be rendered capable of affording its warmth. Consequent- 
ly, il is an obvious advant^e to have the parts of the stove no 
thicker than is required to limit the temperature of its surface, 
ftecause it then affords its heat speedily, and no attention to 
closing valves or dampers is necessary ; and yet the mass of 
heated matter round the fire-place is considerable, and therefore 
it is not very soon cooled, if the fire be neglected. As the length 
of liorizontal flue is limited, and it is not convenient to make any 

t tnatertal change in the size of the flues, the power of the stove 

f is usually regulated by the size of the fire-place ; but it is I)etler 

I to do it by the area of the aperture into the chimney ; for then 

. we can have a slow fire, which will require less attention. By a 
quick fire, we gain most beat from a g^v en .quantity of fuel, hut 
it requires constant attention ; hence, where labour is more va- 
inable than coal, a slow fire should be preferred. The area of 

the aperture into the chimney may be determined by the rule 
= a. Where c is a number of pounds of coal to be con- 

' eumed in an hour, h the vertical height of the chimney in feel, 
and a the area of the aperture in uichcs, and if the quantity 
of Eur to be warmed per minute, in cubic feet, be. multiplied by 

4)00472, the results will be the pounds of coal which the stove 

.to warm it should consume in an hour. 

Where a greater quantity of fuel than 10 lb. of coal pei'hour 

.is Bcquircd to sustain the temperature, it will be necessary to 
have two stoves ; as this is better than increasing the surface of 

; the Sues. 
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In these rules, the fire is esUmatcd to be capable of keepof 
the temperature of the room SOP above that of the external ur, 
when it is supplied with Newcastle coal ; and the fire bong ren- 
dered capable of regulation bj a damper in the chimney, and a 
Begiater at the ash-pit, it is easy to have any variation of heat 
within that range. 

. In churches, and buildings of a like kind, the whole of the 
air» or nearly the whole, may be supplied to the stove from 
within .the building ; but, in smaller buildings that are in moie 
frequent use, a part of the air should be brought frcHn the ex-. 
terior, and the rest from the interior; the relative proportions of 
iprhich will be determined by what has been remarked in treating 
the subject. of ventilation. 

. Enough has, perhaps, been said respecting the properties and 
powers of stoves of this kind ; and if the importance of the prin- 
dples of limiting the temperature of the surface, and of prevent* 
ing the heated air becoming charged with minute particles of 
dust be adnutted, it must be acknowledged, that very few of the 
contrivances called Stoves, are proper instruments for aflbrding 
heat. 

, About the year 1796, a new method of limiting the tempera- 
ture of a surface, for affording heat, was discovered by Messrs 
Strutt of Derby. It con^ts in placing the surface at such a 
distance from the fire, that its temperature cannot exceed 800* ; 
and as, from the nature of the arrangement, this surface can on- 
ly be of small extent, it was found necessary to direct the air io 
small streams against the heated surface with great velocity, to 
cause it to absorb a greater quanUty of heat, and by that means 
compensate for want of surface. 

It will be obvious, that, in this arrangement, the fire shooid 
either be raised in an open grate in the centre of the cockle (for 
that is the name given to the vessel which is heated), or the fire 
should give off heat through sides of slow conducting matter;-^ 
the latter appears to be the plan adopted by Messrs Strutt. It 
will also be evident, that the smoke of the chimney cannot be 
brought to a lower temperature than that of the surface givii^ 
off heat, unless it be given off through the sides of the flue 
which conducts it to the chimney. Consequently, the whole of 
the heat cannot be obtained without in part employing the prin- 
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cij^ we have already considered. It has already iieen remark- 
ed, that, in employing the cockle, ve obtain only a very limited 
surface tor affording heat ; but to render the small surface it af- 
fords as effective as possible, Messrs Striitt have contrived a 
most ingenious method of causing the air to be projected in 
small streams with considerable velocity against the liutlest part 
of the cockle; Eind, again, that air can only ascend into the air- 
chamber which has been brought into close contact with the 
heating surface on the upper part u( the cockle. 

The method of warming by the cockle is rather more limited 
tri application than that by slow conductors ; as, iu order to get 
power to move the air through with sufficient velocity, the cockle 
must be at about the depth of twenty feet below the rooms it is 
intended to warm. 

I have considered the cockle as a means of aifordin^heat a 
little out of its place as an invention, for it was preceded by an- 
other, and more safe and convenient mode of distribuung beat. 
I allude to Steam, which was first proposed by Colonel William ' 
Cook, in the Philosophical Tram^actions for 1715; but it does 
not appear to have been much used till afler its application to 
cotton-mills at Glasgow in 1709. 

The value of steam, as a vehicle for distiibuting heat, con- 
dstB io the facility with which it can be conveyed from one fire 
to any part of the buildings to be warmed, — in the toinperalure 
of the surface affording heat never exceeding that degree which 
is injurious to the air, — and in the perfect safety from fire. 
Low pressure steam should always be employed for distribuUng 
heat, for when the just proiwrtion of heating surface is prepared, 
the increased temperature of high pressure steam ia not wanted j 
and it may be proved, that there ia no economy in using it, 
while it must be dangerous in proportion to the pressure it is 
worked at; for it cannot be expected that an experienced en- 
gineer will be employed in attending the boiler of an apparatus 
for warming a building. But employing a simple apparatus, 
and low pressure steam, with a species of safety-valve inaccessible 
to the attendant of the fire, and yet not likely to be out of order, 
will render a steam apparatus perfectly safe, and capable of pro- 
ducing the greatest effect from a given quantity of fuel. 

The boiler for producing steam is usually constructed in the 
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eame maimer as a steam-engiiie boiler, and of tbe same pEopor- 
tmUL It ahould ooniain as much steam as will fill all the pipav 
or other vessels, for affordmg heat, besides about an -equal spne 
for water. From the boUer the steam flows into pipes, whidi 
convey it to the places where heat is required, and wiieie k 
flows into larger pipes, or into other appvopriate vessdb for af- 
fording surface to give out heat From these pipes, or vessel 
the condensed water is returned to the Ixuler, provided the pipes 
or vessels be situate above the level of the water in the boiler; 
but if this should not be the case, the condensed water is al- 
lowed to run ofi^ by an inverted syphon, where a column of 
about nine feet of water is opposed to the force of the steam. 
Sometimes the same thing is effected by an apparatus termed 
a gieam-trap^ which acts by means of a hoUow ball, similar to t 
ball-cock, ^nd, in both these methods, it is necessary to have 
a small outlet, for clearing the pipes of air when the steam is let 
in. The valve by which the air is lei out, and admitted at, 
when the pipes are clear of steam, is often made self-acting ; the 
motion being produced by the expansion and contraction of the 
pipes. When the pipes are cool, the valve is open ; but when 
they become heated, by the steam being admitted^ they expand 
in length, and close the valve. 

In some cases, the condensed water may be let off by a com- 
^on Axxik ; which, when the apparatus is at work, should be on- 
ly opened just so as to let the condensed water escape. For hot- 
houses, this answers very well, and requires very little more at- 
tention than the other modes. The conveying pipe should as- 
cend as nearly in a vertical direction as possible from the boiler, 
and then descend to the vessels for containing steam to afford 
heat ; by this arrwigement, the steam is not interrupted by the 
return of condensed water down the pipe. It must be obvious, 
that the condensed water should be let out at the lowest part of 
the pipes or vessels ; but it is not equally obvious, that the air 
in the pipes should be let out at the same place ; and, from a 
want of attention to this circumstance, there has sometimes been 
a difficulty in expelling the air from the pipes. Common air is, 
however, heavier than steam, and should be let out at the lowest 
^part of the pipes. 

■The heating surface may be obtained in various ways. For 
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ordinary circumstances, common flange pip^&r <^ from three to 
five inches interior ^ameter, and cast as thin as they can be cast, 
sound and perfect. Double cylinders, one of which is shown by 
Fig. 5. Plate II., and its section in Tig- i-, may, in other caaea, 
be used with advanta^, as they afford a large quantity of sur- 
face ; and by introducing a pipe A, for fresh air, into the cen- 
tral part of the cylinder, it warms the air as it enters the room. 

The top and the base fit on to the cylinder, and it is supplied 
with steam from the wrought iron-pipe B, and the air and con- 
densed water are taken away by the pipe C. The admission of 
fresh air is to be regulated by the handle D. The steam occu- 
pies the space between the two cylinders at a, a, in the section, 
II is necessary that the cylinder should have an open top, as 
shown at £ ; and as the height should not exceed about three 
feet, it is requisite to make the open work ornamental. 

la other instances, I have ustd pipes joined in short lengths, 
nearly in the form of a distillers worm, and placed au open 
trellis screen over them. 

The proportion of pipe required to heat a given quantity 
of air per minute is easily calculated, by the following formula: 

—i—ZILJ ^ superficial content of surface of steam-vessel 

that will heat C cubic feet of air, from the temperature t 
to T, in one minute. Therefore, the quantity of ventilation 
and loss of heat per miniitej being ascertained by the prin- 
ciples alreody given for ventilation, it is easy to provide the 
requisite supply of heat. It is assumed, that the pipes are 
of cast-iron, that being tlie fittest matenal, except for the small 
conveying pipe, which may be of wrought-iron ; but other sur- 
faces will afford about the same quantity of heat, if of a dark 
colour, and the surface a little rowgh and spongy : a bronze 
colour is very well adapted for giving of heat. 

In applying steam-heat, it should always be made to warm 
that part of the air which is introduced for ventilation, before it 
enters the rooms ; but It should only be warmed to a tempera- 
ture a. httle lower than tlie mean temperature of tiie room ; the 
proportion of pipe to be applied for that purpose our formula will 
show, and a register to regulate the quantity which enters, will 
put it in the power of any person to alter it at pleasure. 
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When Jteam4ieat is employed in a dwelliiigJioiue^ the 
tilled water is found useful for many domestic puxpaees; and^ as 
idab saving of fiiel, by rctunung it to tb6 bc^^ is much less 
than it is imagined ta be, not exceeding one-twelfth foS the whole 
expenditure, the convenience of having thi»kind of water will be 
a.sufficient compensation. 

. Within the limit of an article of this kind, it is impossible to 
enter into all.the minutue of the art of applying heat and con- 
ducting ventilation; but I hope, short as it is, it will afford 
some useful hints, and cause some inquiry to be instituted by 
those who are better able to investigate those important sub* 
jecls. 



Art. VIII. — On certain AiUediluvian Plants susceptible of be- 
ing illustrated by means of Species now living wUhin the 
Tropics. By Dr C. F. P. De Mabtius. Read at a Meet- 
ing of the Royal Botanical Society of Ratisbon. (Continued 
firom page 56.) 

xV.LMOST all authors agree in represendng the family of 
Palms as having existed among the first vegetables, and as being 
frequently found buried with the others. Nor is it to be doubted, 
that their remains, viz. the stems, fronds and fruits, occur in the 
older coal formation, although they are much less frequent than 
is commonly believed. A fragment of stem, represented by the 
illustrious Count Sternberg^ in his celebrated work, PL 6. Fig. 
]., exhibits the singular structure of palm- wood ; and the fruits 
depicted there, PI. 7. Fig. 12., seem to belong to a species of 
Gocos or areca. But that later catastrophes have overwhelmed a 
great abundance of palms, is proved, both by the petrified woodsy 
ocellated with fasciculi of fibres, and very easily distinguishable 
by them, frequently observed in the East Indies and in Europe, 
and which I have also seen in Brazil ; and by the varioiis impres- 
sions of fronds in calcareous schistus found in different places in 
the Tyrolj of France, and other countries in the vid- 

nity of the on the Continent of Germany. I have 

in my posi nt sample of this period, found in the 

sandstone rbipolis, being a piece of stem neariy 
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a idol long, luarked with three annuli produced by ihe fall of 
the fronds, and with the tubercles arising from the solution of 
the fasciculi of spiral vessels. The Palmacites obsolelus of 
Schlotkeim, PI. 16. Fig 3,, and I'almaciteB annulatus of the 
same nuthor. Fig. 6., agree in many of their characters with 
stems of palms, and the latter, from its umbonate impressions ar- 
ranged in rows alternating with trajisverse strise or annuli, seems 
to lielong to the aculeate palms. 

The following are the characters of the Palmacites : 
An unbranched woody or arborescent stem, straight, with the 
surface smooth, or armed with spiniform processes, marked with 
annular cicatrices, which are broader on one side (the back), 
narrower on the other (the belly), and placed alternately or sgb- 
spirally at the broader part. Fiabelliform or pinnate^roiitij. 

Various genera of arborescent grasses, allied to BanAusa, 
seem to have been much more frequent than palms, in former 
times. Of these plants, to which the older writers applied the 
name of Calamitcs, some specimens have been figured by 
Succow, in the Act. Theod. Palat. Vol V. PI. 16, 17, 18, 
Fig. 10. and 11 ; Fl. 14. Fig. 8. and 9. Sternberg re- 
presents the smooth culm of a calamite in his work, so often 
cited, Fl. $■ Fig, S ; Schlotlieim eKhibits others lon^tud'mally 
canaliculate over their whole surfate, as are all those of Succow, 
and somewhat prominent or contracted at tlie joints, under the 
names of Catamites cannaformii, intcrruptus, and ttodostta; 
see his PI. SO. Fig. 1, 2, 3. I can scarcely venture to say, whe- 
ther the Catamites scrobiculatus of the same author, Fig. 4., 
should not rather be referred to the palms. Another species of 
Bambusite, found in the sandstone of Scania, is exhibited by the 
celebrated Nelson, in the Act. Acad. Suec. 1820, p. 284, PI 5. 
Fig. 6., which agrees with varioLis smaller Bambusse, and is, 
therefore, with less propriety, referred to Calamus. The nu- 
merous furrows in Bambusites, seem to be owing to the natural 
structure of Bambusa, and not to have arisen from the circum- 
stance, that the fragile tubular culms, perfectly round at iirst, 
and stuJTed full of clay, while they lay overwhelmed in the ge- 
neral ruin, were broken into longitudinal pieces by the weight of 
the superimposed bodies, an equality of pressure on all sides pro- 
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duciiig a ocnrrespondbg equality in the fractures. It tlierefete 
remains doubtful to what species the sulcata calamites are pro- 
perly to be referred, the determination of which I leare to 
others who may have had opportunities of seeing vaore genera 
of arborescent grasses ; for I am not acquainted with any that 
in all respects corresponds with the structure of the petrified 
plants. Nor does it seem at all inconsistent with probabifi^ 
that these forms of primeval v^etation are now entirely lost 
The Bamburites may be characterised as follows : 
An arborescent ctdm or caudex^ ample, or very rarely verti- 
dllato-ramose, articulate, with contracted or continuous sutured 
geniadiy and smooth or canaliculate^/oin^. 

The Cuciphoroy Dracona^ Pandani^ Yucca, and VeUosue, of 
which last I have seen enormous stems in the subalpine regions 
of Braal, constitute another series allied to the palms. This 
iiunily, which differs in structure from most of the monocotyle- 
dones, in having the stem broadly expanded above by a more or 
less perfect dichotomy, and is pretty intimately connected on the 
one hand, with the Cycadeae, and on the other with the Conife- 
rse, also makes its appearance among the primitive forms. Nor 
is it at all to be wondered at, that specimens should occur in our 
coal mines of the same order with plants of which we still have 
Eving examples as evidences of a former world, the most ancient 
of all our vegetable productions, and of which may be adduced 
as an instance, the famous dragon-tree of Orotava. The marks 
by which they may be distinguished, are chiefly connected with 
the circumstance, that the stems are invested all around with the 
semi-amplexicaul base of the leaves which remains after the up- 
per parts have fallen off, and hence resemble a surface covered 
with imbricate scale?, spirally arranged in various ways, accord- 
ing to the various disposition of the leaves. It appears that these 
scales, being imbricated upwards, are not distinct from each 
other in their whole extent, and therefore may easily be distin- 
guished from the scnles of Filicites, so called. The thicker 
these leaves ai * n^ibbous does their persistent base be- 

come on the I a concavity in the impressions left 

in slate-clay, rroneously considered by authors 

sus the cicatrix ? vV\e W? . TVve variously denti- 
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ctJate or erose mar^n of the acaJes, must of course shew the 
place from whence the upper part of tlie leaves has proceeded. 

After premising this much with regard to tJie structure of the 
steins, we now give the character of Vuccites : 

A woody stem, simple or branched above, with branches 
nearly equalling the stem in thickness, covered with plane or 
^bbous scales, crenoted or erose at the margin, imbricated up- 
wards, and thence not distinct beneath, destitute of cicatrices. 

1 ani acquainted with tliree spetaea of this genus, dug up from 
the coal-mines of St Imbert, and remarkable for the still persist- 
ent covering of scales reduced to charcoal. 
1. Yucciles microle.p'is. 

With triangular scales, twice as broad as long, having their 
margins, which are entire, meeting at an acute angle, plane, im- 
pressed with a subhemispherical pit from the middle to the base. 
2. Yuccites sphecrokpis. 

With triangular scales, twice as broad as long, their eroded 
margins meeting so as to form the segment of a circle, gibboua 
on the back, the ^bbosities triangular, attenuated downwards. 

S. Yuccites tr'igonolepis. 
Vitli triangular scales, having their straight, entire mar^ns 
meeting at an acute angle, elevated on the back, the gibbosities 
attenuated upwards. 

Figured by Succow, PI, 18. f. 15- 

This species is remarkable for the size of its scales. Schlot- 
heim's Palmacites affinis, PI, 15. should perhaps be referred to 
this ; but as the figure seems to have been taken from a speci- 
men which had been deprived of its bark, we can only form a 
doubtful opinion with regard to it. The reason that the tex- 
ture of the scales is found best preserved in these petrifactions, 
is, that the leaves, when involved in the general destruction, of- 
fered more resistance on account of their fleshy or cartilagino- 
fibrous structure, and, being converted into charcoal, adhered 
firmly to one another and to the petrified parts ; while the in- 
ternal parts of the stem, by absorbing the mud with which 
every thing was then invested, assumed a stony nature. Thus, 
in the greater number of specimens, we see the scales themselves; 
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in others^ fitnn which the carbonaceous bark has been removed^ 
impressed or elevated dots spirally disposed around the stem, in 
the same manner as the scales. 

• < 

I have now finished my observations with rq^rd to the mo^ 
noootyledonous genera of antediluvian plants ; but there remain 
certain other forms, the structure of which so far differs from that 
of the above^ as to render it necessary to call in the aid of dioob 
tyledonous plants for their determination. There exist in our 
coal-mines sufficiently numerous examples of petrified, forms, 
frequently several feet long, remarkable for tubercles or polygon 
nal impressions distinct from each other, and longitudinally dis- 
posed in straight lines, separated by parallel grooves or ridges, 
and marked with a simple cicatrix impressed in the specimen it- 
self, upon the carbonaceous bark, but elevated in the impresaon 
or cast A species of this kind has been figured by JSternberg^ 
PI. 9- f- l.» under the name of Lepidodendron cdveokUum ; an- 
other by Schlotheimy PI. 19*, under the name of PalmacUes ocu- 
lotus ; a third, more remarkable for its size, by Nau^ PI. 4., 
who first referred these vegetables to the Cacti, on comparing, 
at my instigation, several species of our garden. The same 
opinion has been embraced by Rhode, who, however, seems to 
have gone farther than he was warranted, in considering many 
remains of vegetables as Cacti, which belong to different orders ; 
for some of his specimens are, without doubt, to be referred VA 
arborescent ferns. But various kinds of Cacti have been so al- 
tJsred while involved in the general ruin, as to be in a great mea- 
sure unfit for investigation. We have, for instance, some sped^s-, 
such as Cactus tetragofius, pentagonusy hexagatuiSy which are 
ftitnished with broad and plane surfaces ; others, as C cyUndri- 
cusi, entirely cylindrical, and furnished over their whole surfai;e 
withreticulate furrows, among which tubercles project'; others, As 
C: repanduSf whose obtuse and repand surfaces are much approxi- 
matied ; and, lastly, others, such as all the Opuntia, remarkable for 
their compressed joints, which are plane or sparsely tubercidltte. 
These different forms, then, while they lay buried among stones 
and mud, have nsred in various ways. A great many 

have been redu *eme pressure into broad flat la- 

minss, longitud :e or areolate; a few have pre- 
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served their orbicular form, their dense and flesliy texture ha- 
ving prevented the tinpleiion of ilieir trunks wiiJi mud, and their 
subsequent conversion into a stonj substance, as we observe to 
liave taken place in other vcgetaljles, and especially the arbo- 
rescent ferns. For which reason, it would seem, that round pe- 
trified Cacti have sometimes been taken for Calaniitcs, as may 
be exemplified in the case of Succov}, who, in the Acta Theod. 
Pal. vol. V. pi. 16., has figured a cactite for a calamite. Wilh 
regard to the surface, in a few specimens the cortical layer it- 
self remains reduced to a state of charcoal, and exhibiting areo- 
lae formed of lanigerous tubercles, such aswc sec in PI. 9. fig. 1. 
oi Sternberg; in others, again, and those more numerous, this 
layer is loosened from the internal parts of the plant, and is ag- 
glutinated to the slate-cluy, in such a manner that its internal sur- 
face comes into view, uf which an example may be seen in Stern- 
ber^s PL IS. f. 2. ; in others, again, the internal ^bstance it- 
self appears converted into stone, and denuded of its bark. The 
fourth condition in which cactites occur, is when the impreasiou 
of the natural entire surface has l>een left upon slate-clay ; and 
the fifth, when the surface, previously deprived of the cortical 
layer, has been impressed upon clay or mud ; the latter of which 
affords but a vety imperfect idea of the nature of plants, as may 
be seen by Succani's figures, PI. 19- f- 14. and 15., which can- 
not be reduced to any spedes. Having now stated the circum- 
staacca by which the CaciUes may be distinguished from other 
petrified plants, I pi-occed to give their generic character : 

A woody trunk, simple or articulato-dicliotomous, wirli con- 
tracted entire geniculi, either longitudinally furrowed, with 
straight or waved sulci, which are impressed at the top with 
polygonal tubereles perpendicularly imposed upon them, or 
smooth (without furrows), with sparse or reticulate tubercles. 

The species with which I am acquainted are the ibllowing : 

1. Cactites giganteus. 
Cylindrical ? sulcate, the sulci straight, with somewhat con- 
vex faces, subhexagonal, contiguous areolae, which are ovate 
from the lower angles, being rounded, and the upper contracted, 
and marked with three cicatrices toward the tip. 
Figured by Succow, PI. 15. 
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IXaiiieter from 5 to 6 indies. The suld eqixai^ stndgfat, not 
waved. The faces, when covered with the carbonooeous 
bark, little convex ; when the bark is removed, Hoore con- 
vex, and marked with raised longitudinal lines ; among 
which there is seen in the middle, an orbiculus pitted in 
the centre. 

Fomid in the quarries at St Imbert. 

S. Cactkes alveolatus. 

Angulate ? sulcate, with hexagonal tuberdes, which are sub- 
ovate, from the upper angles being contracted, and cicatrized 
beneath the tip. 

In this spedes each of the faces seems to exhibit rows of from 
six to twdve tubercles. 

Lqndodendron dlveolatum^ Stemb. PL 9. f 1- Fix)m the 
quarries at Horsowitz ; Stemb. Occurs also in the coal- 
mines at St Imbert. 

3. C<ictites trigonus, 

Angulate ? sulcate, the sulci straight, with subhexagonal ta- 
bercles cicatrized in their upper third part* 

The cicatrices placed at the distance of £ lines from each 

other. 
Lepidodendron trigonum^ Sternb. PL 11. f. 1. At Radnitz 
in Bohemia ; Sternb. I have also seen it at St Imbert 

4. Cactttes distans, 

Angulate ? furrowed with straight sulci ; with €>bloiig slight- 
ly convex tubercles, cicatrized above the middle ;. the distance 
of the cicatrices exceeding the height of the tubercles by two or 
three times. 

Cicatrices separated more than an inch. The PahnacUes ocu- 
latus of Schlotheim, PL 17., and, perhaps, RhodCy PL £. 
f. 1., seem very like this species, which occur very seldom 
with the bark entire, but frequently in the form of im- 
pressions without the bark. 
From the t St Imbert, as well as those of Swina, 

from w mpresfflon of sandy marl was kind- 

ly comi by Count Sternberg. 
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A species tnuch allied to this, but diffeniig, in having its 
parts of a larger size, lias been figured by Nan., pi 4,, from an 
impression only, 

6. Coctites hngestikatus. 
Bound ?, with several straiglitish subeqiial sulci, marked with 
a linear cicatrix at the diiitance of nearly an inch ; the faces 
somewhat convex. 

In the quarries at St Imhert. 

I have setn specimens of this two feet lotig by half Q-foot 
broad, but all excoriated, marked with numerous furrows, 
running down at the distance of from 4 to 6 lines. 

6. Coctites subunduUilns. 
Round r*, with several subnndulate sulci, marked at the dis- 
tance of half an inch with a linear cicatrix ; the faces convex. 
Occurs with the former, from which it differs in having the 
sulci narrower, with more elevated faces, and approximate 
cicatrices. 

7. Coctites iesaelatus. 
Plane ?, with contiguous rhombiform areola;, marked in the 
middle with the linear cicatrix. 

This seems to belong to the Opuntia?. I have only seen a 
single impres^n. It is found at Si Imhert. 

A genus of plants described by Count Sternberg, under the 
name of Syringodendron, agrees iit many of its characters with 
the Cactites, nor can it be doubted that it belongs to the succu- 
lent or ficoid vegetables ; but as the impressions situated in the 
middle of the fistulse, and commonly remarkable for having the 
form of a bifid nail, can scarcely be formed by the tubercles of 
Cacti, it is probable that they Iielong to some cereiform species of 
Euphorbia, whose twin spines unite at the base, but diverge 
above. To those Euphorbites, which I imagine to belong to 
this division, we may ascribe the following character. 

A straight woody stalk or trunk, simple or branched, impress- 
ed with rectilinear furrows, with the faces marked in the middle 
with oblong, emarginate, or often bifurcate cicatrices, longitudi- 
nally disposed. 

—TOL. XII. NO. S4. AFKIL ISS^ 
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To thb genus are to be referred : 

1. EuphorbUes cicatricoius. 

With the faces more than an mch broad ; solitary, elliptieaK 
cicatrices, emargmato-bifid, abore and below. 
At St Imbert* 

2. Euphorbites suJcatus. 

With the faces two-thirds of an inch broad ; twin line«*, entire 
cicatrices. 

Pcdmacites sulcatus. Schloth. pi. 1& f. 1. 
From quarries in Silesia and at St Imbert. 
Perhaps Schlotheim^s Palfnacites canalicvibUus, jd^ 16. f. S.> 
differs only in having its proportions larger. 

The genus Rytidolepis, constituted by Sternberg, pi. 15., re- 
mains doubtful between Cactites and Euphorbites. With re- 
gard to Schlotheim'^s PcdmatAtea XMridcstus, pi. 15. f. 8», I can-^ 
not affirm any thing with certainty, although it appeass to ap- 
proach rather to Cactites. 

There is less doubt regarding another sort of fleshy plant, to 
which Sternberg gives the name of Varklariajlcoidea. . The ar- 
borescent stalk, branched above, is every where furnished in the 
upper part and branches with lanceolate leaves,^ after the fall of 
which, there remains an orbicular cicatrix mamillated in the mid* 
die, and which is the more prominent, the greater the degree of 
decortication which the specimen has undergone. We observe a 
similar structure in many succulent plants, which exhibit, when 
their bark is removed, knots of spiral vessds projeeting from the 
alburnum opposite to each of the leaves, as I have represented in 
the Sempervivum arboreum. The disposition and form of the 
leaves in VariolariaJlcoideSj as well remarked by Stembeig, cor- 
respond very well with CacaKa ficoides, L. ; but the trunk is pro- 
portionally much thicker than we observe in the living plmt ; 
and, although the petrified plant cannot, tlieFefore, be referred 
to this spema. it certainly bears indications of beii^ allied to the 
tribe o£ C Ficoidea, 

There ^ now to speak of a very remarkable 

form, wit lated upwards, and having the whole 

surface cc xo\]k^ ^«i^^, ^xx^sv^ad ia an imlMicat- 



Dr Martins on AniediluvUtn Plants. !379 

etl manner, neither referable to the genus Yucca nor to that of 
Cactus, and to which Sternberg has given thp name of Lepido- 
datdron dichoiomiim. There are, indeed, ccrlain species of Ficoi- 
dete, such, for example, as Sempervivttm arboreiim, which re- 
aembic this plant tn having the bark marked with squarish or 
rhombiforra areohe, but their bark never forms scales separable 
from the wood, and rather presents the appearanct; of tessellar 
spaces, than true and distinct scales. I am of opinion that the 
Lepidodendron diehotomum may, with more propriety, be re- 
ferred to a now genus which I met with in Brazil. The fields 
of the province of Minos Geracs, at a height of 2000 feet and 
upwards above the level of the sea, and especially the diamond 
district, afford a genus of the order Corapositie, much allied to 
the Ffrno/K'tFof Linnffiusand the PoZ^wftc of Humboldt, which 
seems to correspond in every character wiUi our petrified plant. 
I propose naming it Lychnophora, and shall describe several 
species of it in another dissertation, confining myself here to the 
characters derived from its general habit. 

The Lychnophora are shrubs of about the height of a man, 
or a little higher, with the trunk, simple bcneatli, and divided, 
above into several corjmboso-fastigiate branches, everywhere in- 
vested with a very dense tomentuin of very fine hairs, elevated 
into small elliptical or squarish ai-eolje, which emit a leaf from 
the middle. The leaves arc thickish, commonlv revolute at the 
mar^n, narrow, linear, or lanceolate, densely scattered toward 
the summits of the branches, patent or erecto- patent, more rare- 
ly recurvate, readily falling off, and then leaving small foveolic 
in the pulvinate tessellje of the down. The flower terminal, 
densely capitate, either furnished with floral leaves, or bare. 

Whoever compares the figures and description of Lepidoden- 
dr<m diehotomum with these living plants, in respect to habit, 
ramifications, and the tessellated work investing the trunk, which 
in the fossil plants ia converted into charcoal, will be convinced, 
by tbeir numerous points of agreement, of the existence of a per- 
fect identity, and be constrained to join in my opinion. 

I therefore distinguish the Lychnophorilea by the following 
character: 

Trunk dichotomously branched above with attenuated 
branches, all invested with tessellated work, the lessella; foliifer- 
1.*- 
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ous on the back ; leaves crowded towards the summits, strEDghf,- 
subacerose. 

1. Lychnophoritts dichotomtLS. 

With rhombiform tessellae, narrow, and very long leaxres. 
Lepidodendron dichotomum, Stemb. p. 19. pi. 1^ 2, 8. 
In quarries at Sconia in Bohemia. 
The other species is still doubtful; 

S. Lychnophorites laricinus. 

With subtriangular tessellse, and narrow leaves. 

Lepidodendron laridnum^ Stemb. p. SI. pi. 11. f. 2, S, 
In quarries at Radnitz in Bohemia. 

With regard to this, as well as the preceding genera, we have- 
to repeat the remark which we made respecting ferns, namely, 
diat they are all vegetables, furnished with a singular structure- 
of organs subservient to respiration, and highly adapted for in- 
haling nutritious juices from the atmosphere. It is well known, 
that the Cacti, as well as most succulent plants, derive their ex- 
istence more from their relation to the air than to the earth ;r 
and I consider the Yuccae, also, and Lychnophorae, which 
choose for their habitation a dry sandy soil, that has undergone 
little preparation by the decomposition of previously existing 
vegetables, as peculiarly adapted for inhabiting the rude wastes 
of a recently-formed world, at that time destitute of vegetation, 
but much warmer than now. There may be some, who, in ob- 
jection to this opinion, may express their surprise that plants 
which in our times inhabit only dry, sandy, or rocky, exposed 
places, and which do not grow in the midst of trees, nor even 
thrive in their vicinity, should, in these primeval periods of the 
, earth, have constituted lofty and dense woods, and have admits 
ted those genera amopg them, which, like the ferns, now vege- 
tate in damp and shady places. To this I reply, that it is not 
at all- inconsistent with probability, that those plants, the Cacti 
namely, LyehnoDliorae, &c. which we still find occasionally as- 
sociated wit Bromeliae, and arborescent ferns in the 
tropical reg nded to an enormous magnitude by a 
vegetative ] e much more vigorous, formed vast 
umbrageoni om the generation of much humi- 
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T. nilolicifiMTitis 


T. senticosus 


MiDeporitet pimctotiis 


gnmilatus 


reticulatufl 


Tubipoiites staJactiticus 


nodosus, var. 


loricatus 


SpoDgites alcjronatus 


Turbinites trochifbrmis 


pectunculoides 


palusQs 


Lepadites anatiferifor- 


pectunculus 


Alcyonites manatus 


11113 


radiatus 


davatufl 


lineatus 


vulgaris, var. «. 


asterulatus 


radicatus 


sufHatus 


rugosus 


Myacites protogteus 


bicanaliculatus 


glpbatus 


teUinarius 


bisufiarcinatus 


stellatus 


ovatus 


lateralis 


boletifbrmis 


radiatus ) in 
aaserculatus j lias? 


nucleatus 


madreporatus 


vicinalis 




TeUlnites rostratus 
lacteus 
elon^tus 
gnidius 
Mevigatus 


marsupialis 
Kquirostris 
substriatus 


Upper fori of the Jura 
lAmesione, 


radiatus 


Bidelphous aiiimals 
Oroitholite 


lagenalis 


luciniiiH 


gigantea 
-dissimilis 


FlsJies of the genera 


Bonacites trigoniiis 


Clupea 


costatus ^ 


Gryphiles dilatatus 


Esox 


alatus 


spiratus 


Foecilia 


hemicardias 


MytiHtes gryphoides 


Stromateus, &c 


TenuHtes crenatus 


elongatiformis 


Monitor 


arcarius 
proavius 


rostratus 
pseudocardium, 


Macrourites tipularius 
pseudoscyOaris 


trigonellaris 


(T.ias?) 


propinquus 


simillimus 


Echinites conoideus or 


arctiformis 


subaratus 


istriacus 


fucifonms 


Arcacites corbularis 


helveticus 


pusillus 


'*Bucardite8 Levis 


depressus 


minutus 


rugosus 


coronatus 


mysticus 


hemicardius 


globulatus 


uiodestifbrmis 


hemicardiiformis 


miliaris 


longimanatus 


cor-bovis 


varians 


Brachyuritcs antiquus 


longirostris 


ellipticus 


Sphinx 


pectinatus 


tessellatus 


Cerambyx 


-Chamites foreriRis 


orificiatus 


Ichneumon 


pectiniformls 


paradoxus 


Vermiculites 


laevis 


rosaceus 


Tellinites problematicus 


a giganteus 


digitatus 


) perhaps 


i3 donaciniis 


cruciatus 


solenoides Vnot 


Tectinites jacobsus 


campanulatus 


) shells. 


regulatus 


Pentacrinites ramosus 


cardissa&formiR 


subspinosus 


major 


Asteriaxdtes pannulatus 


articulatus 


echinatus 


Ophiurites filiformisoc- 


''Ostracites chamatus 


:mespiliformis 


tofilatus 


tubulatus 


phytolites 


decemfilatus 


grypheetus 


Tungites infundibulifor- 


pennatus. 


adavius 


niis 




flabellatus 

sessilis 

haliotiforiuis 


rugosus 
Hi])purites turbinatus 
« radiatus 


Iron mid Green Sand^ and 
Chloritic Chalk. 


crista -galli 


INIadreporites exesus 


Mastodon,&c at Vienna. 


crista-ff. '*"~**"^Kntiis 


limbatus 


Fragments of fishes, 




inuricatus 


especially teeth oi 


^Terebratul 


punctatus 


Squalus, Biya, &c. 


pectur 


cavernosus 


Crawfish 


subsin 


iiicandrinus 


Brachyurites hispidifor. 


variab 


filatus 


mis 


varian 


istroides 


Hamites 


• iacuna 


fxvmc^iVus 
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MilleporiUs clavatos 

poljrmorphus 
Tubiporites stalactiticas 
Alcyonites boletifcnrmis. 

Fini Tertiary SanditonCy 
or Pltukc CU^f. 

Bones of ElephaRJuba- 

tus, £quu8, Ajc 
Mustela putorius.? 
Mils porceUii» ? 

ayeUanariiw ? 
Omitholke of the genus 

FuHca 
Fishes of the genus Cj- 

prkius^? 
Munena ai^illa ? 
Cottus Gobio ? 
Perca fiuviatilis ? 
Silurus gUnis ? 
Salmo Fario ? 
EsoK Lucius ? *^ 

Tinea? 
Gobio ? 
Corassius? 
Cephalus? 
Brama? 
Rutilus? 
Nasus? 
Albumu»? 

Phoxinufi bipunciatus 
Grislagine? 
Monitor ? 
Salamandra ? 
Lacerta palustris ? 
Xm aquatica 
Testudo orbicularis ? 
Bufo calamita ? 
Hana temporaria ? 
Coluber natrix ? 
Insects 

coleopterous. 

dipterous 

hemipterous 
Cimex 
Blatta 
Tenthredo 
Cynips 
Ichneumon 
.Tearmea 
Tipula 
Cul^x 
Erupis 
Musea 
Xepisma 
:Phalangiuin 
Aranea 
Hy^ophi] 
The. ab< 

-Insecl 

Ambe 
Helicites v 

:Aferitites fl 



Miiricites carbonaiiujF 

Cerithium 

Tellinites comecformis? 

T. carbonarius 

Lithoxjlites similar to 

Oak 

Beech 

Walnut. 

Fir 

Willow, &c. 
Lithanthradtes 
IJffnites 
Bibliolites of 

Populus 

Acer 

Salix, &c» 
Anthotypoliteft 
Carpdites execaeformis 

pistaciaeformis 

amjgdalaeformis 

pidibrmia 

rostratus 
Palmadtes flabellatus 
Lycopodiolites caespiio- 

8U8 

Algadtes crispifbrmis. 

First Tertiary Limeatone. 

Fishes (aU those of Bol- 

ca) 
Toeth of Fishes 
Turtle 

Brachynrites porcella- 
nus 

camiolaris 

gibbosus ' 

nispidiformis 

monadius 
Macrourites astacifor- 

mis 
Xienticulites phasiticus 

planulatus 
Dentalites elephantinus 
D. radularis 

striatus 
Serpulites muricinus 

nnmmulariu? 
Helicites glabratus 

roncanus 

ampullarius 

gregarius 

paludinanus 
Neritites cochleatu* 
l*atellites peltatus 

calyptrseformis 

cingulatus 

fissuratus 
"*ypraecites inflatus 

birllarius \ or in the 

spiratus ) chalk. 

acites elegans 



BuUacites nodulatiis 

cylindricus . 

volotinus 
Volutitef anomdiis 

nodoHU 

mafgiiieU]i» 

linearis 
ConiKteg cingwlatus 

stnxnboideus 

snbsimilia 
Buccinites nitidulOB 

cingulatuft 

scaEitus 

decussatus 

terebratus. 

vu^>eculu8 

pyivlatua 

laevis 

plicatus 

dnctus 

(Hrbiculatus 
Muricztes striatulifoF- 
mis 

noacbius 

substriatua 

hispidus 

fistulatus 

subgranuiatus 

plicatifcnrmia 

elegaiu 

co^iatus 

gracilis 

pyrastrlfonnia 

aciculatiformis 

pygmaeus 

acuieatus 

vulcanicus 

pentagonatus 

turritellatus 

melaniaeformis 

subcanaliculatus 

^ranulatus 

incrustatus 

costellatua 

costatua 

mamillatus 

melanoides 

aluciformiff 

trapeziformia 

auriculatus 

radulaeformia 

torrilosiibrmis 
Strombites speciosus 
Trochilites depressus 

pentagonatus 

pseudozizyphinus 
Tuiijinites cingulatus 

terebratus 

laevissimus 
Turbinites ungulinifor- 

mis 
Balatina patellcfonms 
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Lepadites sulcatus 

tintinabuliformis 

plicatus 
MyiK^ites affinis 

solenoides 
Sol^iites vaginatus 
Tellimtes cingulatus 

elabratus 

glaberrimus 

margaritaceus 
Venulit^ octogonius 

sinuatus 

Islandicus * 
Axcadtes rhombiformis 

pectunculatus 

mieatus 

venericardius 

orbiculatus 

circularis 
Pectimtes regularis 

eiyphaeatus 

hispidus 

excentricus 
Ostracites ventricosus 

fi)88ula 

chameeformis 

orbiculatus ? 

crista-galli planula- 
tus? 

parasiticus 

comucopieeformis 
Gryphites spiratus 
Mytilites pematus 

neritoideus 

recens 

terebratus 

astiquus 
Lunulites 
Fungites 
Hippurites areolatus 

turbinolatus 
var. fit. 

renovatus 
Madreporites sessilis 
Tubiporites tubulariee- 

formis 
Mllleporites poljmor- 

phus 
lithoxylite or wood, opal 
Zosterites. 

Lower Fresh-wcUer De- 
posit. 

Bones of Hippopotamus 
Paleotherium magnum 

medium . 

crassum 

curtum 

minus 



Andplotherium com- 
mune 

secundarium 

medium 

minus 

minimum 
Sus 

Canis parisiensis 
Didelphis parisiensis 
Viverra parisiensis 
Omitholites and Fishes 
Planorbis alba 
Helicites svlvestrinus 

agricolus 

pseudo-ammonius 

viviparoides 

palustris 

buccinatiformis 

cylindricus 
Volutites helicinus 
Cypris. 

Second Tertiary Sand and 
Limestone, 

Turbo duplicatus 
Bullacites ficoides 
Nerilites radiatus 

rotulatus 
Volutites breccinbides 
Buccinites elongatus 

pseudo-vulgatus 

cinctus 
Trochilites ellipticus 
Arcacites pectinatus 
Tellinites scobinatus 
Ostrea gryphoides. 

Upper Fresh-water De- 
posiL 

Helicites globositicus 

putrinus 

sylvestrinus 

rotundatus 
Fishes. 

Alluvial Formations, 

Remains of Elephas pri- 

migenus 
Bhinoceros antiquitatis 
Alastodon 
Megatherium 
Tapir 
Bos Urns priscus 

caesaris 
Cervus Flaphus priraor- 

dialis 
Alee gigantea 
Ovis 
Antilope 



Equus adamitkus 
Sus proavitus 
Leo diluyianus 
Canis crocatua 

vulpes 
Jaguar 

Castor troffontherium 
Whale 
Cachalong 
Sea-Dog, &c. 
Caverns with Bones of 
the 

Bear 

Tiger 

Lion 

Hyena 

Wolf 

Jaguar, &c 
Calcareous Breccia, 
with Bones of the 

Antilope 

Asinus 

Equus 

Bos 

Ovis 

Lepus 

Mus 
Lagomys alpinus 
Birds 

Coluber natrix, 
and with fluviatile and 
marine shells. 

Calcareous Tufa, 

Anthro^olite ? 

Elphasjubatus 

Bos Urus priscus 

Cervus Elaphus pri- 
mordialis 

Equus adamlticus 

Antilope 

Tigris 

Tidpa 

Lepus timidus 

Mustela vulgaris 

Sorex 

Strix bubo 

Gallus communis 

Kana 

Bibliolites of the 
Quercus robur 
Tilia europsea 
Betula alnus 
firuticosa 
Salix caprsea 

Acer pseudoplatuius 

Chara vulgaris 
hispicm 

Confervee. 
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Aooording to Hausmann, the fbsals of the Muschelkalk and 
Lias of the north of Genoany, are di^xibuted in the fidlowing 



manner: 



In the under part of the MiUK^d-kalk, altematmg with Marii 
and Slate-clay. 



Bones of Delphinus and 

Fiahes 
Terdnatulites licunosus 

YulgariB 
Belemnites paxillosus 
Ammonites angulatus 

capricomis 
Gryphites suillus 
Pentacrinites vulgaris 

Jn ike Middle Part of the 
Muschelkalk, 

Terebratulites vulgaris 

Uncrinites liliiformis 

Ammonites nodosus 

Nautilites bidorsatus 

Donadtes trigonellus 

Chamites stnatus 

Ostrea 

Pleuronectes laevigatus 

Mytilites socialis 

M jadtes musculddes 

Bones 

In ihe Upper Part of the 
Muschelkalk, 

In Limestone. 
Ammonites nodosus 
Nautilites bidorsatus 
Bonax trigonellus 
Chamites striatus 
Mytilites socialis 
Pentacrinites vulgaris 
Glossoptera 

In the south-western part of Germany, the following is the 
distribution of the Fossil Remains in the Lias, according to Pro- 
fessor Schubler of Tubingen. 

Pinnites diluviahus 
Pentacrinites vulgaris 



In SkOe Clog, 
Ammonites angukitus 
In Marls and Slales. 
Belemnites paxillosus 
Anunonites Capricomus 

bipunctatus 
Grjphites arcuatus 
Terebratulites lacunosus 

bicanaliculatus 

vulgaris 

In the Undermost Marls 
of Lias with Sandstones. 

Ammonites Capricomus 
hircinus 



In ^ Black Marl qf the 
Lias, 

Belemnites giganteus 

canaliculatus 
Ammonites costatus 

ai^latus 
Gryphites arcuatus 
Pentacrinites subangu- 
latus 



In the Lias Limestone, 

Ammonites angulatus 

Capricomus 
Gryphites pectiniformis 

arcuatus 



Serpulites 

In &ie Perruginout Marl 
Concretions, 

Ammonites macrocepha- 
lus 

planulatus 

costatus 

angulatus 
Donax nemicardius. 

In the Sandstone Bed of 
the Lias, 

Lignite 
Pholadites 

Mytilites diluvianus 
Venulites dooadnus. 

In the Clay u)Uh Iron Ore. 

Belemnites ^ganteus 
Ammonites Amaltheus 

omatua 

radians 
Muriacites 8troixibif(»r- 
mis (Cerithium Lam.) 
Venulites donacinus 
Terebratulites vulgaris 

lacunosus 

bicanaliculatus 



In the Lias itself. 

Ammonites arietis 

colubratus 
Belemnites paxillosus 
Gryphites cymbium 
Myacites musculoides 
Pleuronectes discites 
Venulites island' 
Bucardites hf 

formis 
Terebratulites 

alatus 
JVlvtilites modi 



In the Bituminous Marl 
Slate of the Lias, 

Belemnites paxillosus 
Pentacrinites subangu- 

laris 
'xinraonites Amaltheus 
nnularis 
■•atus 
igatus 
atus 



Turbinites trochiformis 
Algacites granulatus 
Fishes 
Amphibious animals 



In the Ferrvpimmu Sand- 
stone and Iron Ore of 
the Lias, 

Ammonites bifurcatus 
Pleuronectes laevigatus 
Arcacites corbularis 
Terebratulites sufflatus 
Small Tellinites 
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In tht Upper Clay i^lbe 
lAtu untneiHatElff under 
tile Jura Limesiarte. 



Ammonites iioricua OsCracites pectiniTonoiB 

macroccplmlua eduliformis 

Belemnites ciinalicuUtua Donacites tngoniiu 

gii^nteua castatua. 

Serpulitca lumbricalls 

gordialis 
Ostrucites cristd-gnlii 

cumplicnt as 

It may not, perhaps, be out of place to observe here, that, to 
complete this list of petrifactions of the different fonnations of 
Europe, it would be necessary, in the first place, to consult the 
general works on fossils, such as Knorr's great and fundamental 
work, the Encyclopedie Methodique, Burtin, Lister, the Geologi- 
cal Transactions, Parkinson, &c., and then to have recourse, for the 
different formations, in particular, to the following works : For 
the Transitbn Deposit, to Miller's Encrinites, Sowerby's Mineral 
ConchoIogy,WahIenberg's Memoir on the Orlhoceratites, Brong- 
nlart's on the Trilobites, and the Description of the Fossils of 
the Mountain Limestone of the United Stales, in Silliman's 
Journal. For the Coal formation, a synonymy might easily be 
established between the works of Schlotlieim {Flora der Urwelt), 
Sternberg, Nan, Martins, (Memoirs of the Munich Academy), 
Rhode, (4 Fasciculi of Fossil Vegetables, Breslau,) and Broiig- 
niart's Memoirs. This latter gentleman will commence, in 
spring, the publication of his great work on this subject, so 
that no department of organic remains will be so well known. 
For the lias and Jura limestone, Sowerby and some Parisian 
memoirs would, in particular, require to be examined. For the 
upper Jura limestone, and the chalk formation, the same au- 
thoi^, together with Mantell's work, Faujas on Mont St Pierre, 
Brongniart's work on Paris, Desmarest's on the Crustacea, would 
furnish ample materials. The fossils of the plastic clay would 
be found in Brongniart's work on Paris, in Sowerby and Fer- 
russac ; those of the first tertiary limestone, and the other ter- 
tiary deposits, in Lamarck, Broccin, Brongniart on Paris and on 
the Vicentin, in Sowerby, in M, Deshaye's work already com- 
menced, in Borson's Memoiron Piedmont, (Memoirs of the Tu- 
rin Academy), in a work which is soon to be published by M. 
Basterot on the fossils of Bourdeaux and Dax, and in Fichters 
Transylvania. Lastly, Cuvicr would furnish a complete list of 
ail the animal remains of the alluvial formations ; and Blain- 
rilic a catalogue of ihc greater number of known petrified fishes. 
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To establish a perfect synonymy between so many au&ors, 
would be of so much advantage to geologists, that soikie scienti- 
fic sodety ought to propose such an attempt as the subject of a 
prize. 



Abt. X. — An Account of a Series of Experiments^ made to de- 
termine the Local Attraction of his Myeshf^ Steam-Vessel 
Comet. By P. Barlow, Esq. F. R. S., Pr(^essor Royal Mi- 
litary Academy. 

IN O experiments having yet been made on the local attraction 
of a steam-vessel, and the iron in these cases being very differ- 
ently distributed to what it is in vessels of the usual con- 
struction ; and, moreover, as the above steam-boat was going 
down the coast of Norway for certain observations connected 
with the determination of the longitude, &c. it was thought de- 
nrable to ascertain the effect of her iron-works on the compass 
before she left the River ; and I therefore received directions 
from my Lords Commissioners of the Admiralty, and from the 
Navy Board, to take with me the six gentlemen who had been 
ordered to attend me for instruction *, and make such observa- 
tions and experiments as might seem desirable in this novel 
case. 

I had been before requested to give my opinion as to the pro- 
bable effect which the projected hollow iron-masts in men-of- 
war might have on the compass ; and I stated, that I thought it 
probable so great a surface carried above the deck would have a 
counteracting effect on the usual iron of the vessel, by bringing 
the common centre of attraction of all the iron nearly into a ho- 
rizontal plane with the compass, and therefore, in these latitudes, 
nearly into the plane of no attraction, so as to leave it doubtful 
whether the actual effect would be the same as, or the reverse 
of, what happens in the usual cases. If the power of the mast 
prevailed over the other iron, the effect would be reversed ; but 



• These gen ^eid, Parsons, Watts, Bennet, Williams, and Cut- 
field, had been < il Naval Architectural College at Portsmouth, 
and were, in eve ipetent to, and interested in, the duty assign, 
ed to them hy tl 



Local Attraction of the Steam-vessel Comet. 9&9 

Mf oxk the other hand, it did not amount to so much, then the 
effisct would rem^n the same in quality, but would be diminish- 
ed in quantity. 

Steam-vessels present nearly a similar arrangement ; the iron- 
diimney standing in place of the mast, and the boiler and en- 
gine in lieu of the usual iron-tanks, ballast, and guns. There 
Was also here'another question. I had determined, by a long 
seri^ of experiments, that iron, when hot, had a much greater 
power than when it was cold, in many cases more than three 
times ; and it might therefore be presumed, that as, in a steam- 
vessel, most of the iron is kept under a considerable degree of 
heat, the power of this on the compass would be much more 
strong than in ships of the usual kind. 

The following are the principal dimensions of the vessel, &c. 
as they relate to the following experiments : 





Ft. 


In. 


Length of the vessel, 


115 





Greatest breadth. 


21 





Bidrden, . , . 237 tons. 




Length of boilers, 


15 





Mean breadth, 


15 





Depth, ... 


8 


6 


Thidcness of metal. 





0| 


Height of the smoke-chimney, 


36 





Diameter of do. for 3 feel 3 inches. 


2 


9 


Do. do. for 32 feet 9 inches. 


I 


6 


Thickness, ... 





Oi^ir 


Height of steam-chimnej. 


25 


6 


Diameter do. - - - 





6 


Thickness, - - - 





Oi 



The three compass stations are thus distinguished : Binnacle 
compass A, standard compass B, the compass fixed forwards C. 

Compass A near the wheeL 

From A to B was - - - 7 ft* 8 in* 

From B to C, - - . - 20 6 

From C to edge of boiler, - - 9 

From C to large chimney, - - 15 8 

The vessel was ready for the experiment on the 26th of June, 
and Mr Lecount^ Admiralty midshipman, author of a highly 
ingenious work on the ^* Polarisation of Iron,^ having been or- 
dered to go out in her to assist Dr Tiarks in bis experiments^ 
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bad already provided a pedestal or stand for the standard com- 
pass B, in a proper place in the vessel ; and, at a little past ^x 
o^clock in the morning, the Comet was swung round a buoy off 
Woolwich Dock-yard. The observations were made by two 
persons, one on shore, and the other on board, each having one 
of Gilbert^s patent azimuth compasses. At certain signals made 
QD board, each took the magnetic bearing of the oth^, while the 
bead of the vessel was succesavely directed to the several points 
of the compass ; and the difference in these bearings gave the 
local attraction at each point, at least as far as the tide would 
admit of her head being warped about the buoy. 

In this course of experiments, the counteracting power of the 
chimney was rendered very obvious, the local attraction having, 
been found very inconsiderable, and just such as ixiight have 
been predicted from the circumstance of elevating the commcm 
centre of attraction, as in the case of the iron-mast above men- 
doned. 

These observations having been made at low water, we de- 
scended the river to North Fleet, and there lay by to repeat 
another set at high water. We now fixed up a second azimuth 
compass 9 feet abaft the boiler, and 15 feet 8 inches from the 
chimney, where it might be supposed the boiler would have a 
much greater effect than the chimney, and thereby bring the 
centre of attraction below the plane of no-attraction ; and, ha* 
ving thus engaged both our compasses, we made use of a dieo- 
dolite on shore for taking the bearing of the stadons on board, 
the zero of the fixed plate having been first carefully adjusted 
to the magnetic north. 

The vessel being now swung by the tide, with the usual 
arrangement of warps, &c., the following observadons and re- 
sults were obtained. 
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Observations on the reciprocal bearings of the Compasses 
marked B and C. 
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From these results, it appears that the local attraction at the 
fore-compass amounted, towards the east and west, to more than 
Ifi°; and as it appears that the north end of the needle was 
drawn forwards, it follows that the action of the iron below, 'viz. 
the boilers and en^ne, had in thb place a greater effect than 
the chimneys. 

At the place selected for the standard-compass, the action. of 
the iron below was exactly or nearly balanced by that of the 
chimneys, so as to leave the compass nearly correct In its bear- 
ing; and it only remaned to examine the effect of the two bo- 
dies upon the steering-compass. With this view, a similar set 
oS observations to the last, were made upon the standard- 
compass, and the other azimuth set up in the place where the 
Innnacle or steering-compass stood. These results are exhibited 
in the following table : 
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Here, as in the preceding case, the compass B was known to 
have little or no attraction from the iron ; therefore the above 
errors are principally due to the steering-compass A, or rather 
to its situation, foi', as has been observed, the steering-compass 
was removed during ihese experiments, and one of the azimuths 
set up in its place- 
On examining the above Table, it will appear, that, with the 
ship's head to the east, Ihe north end was repelled to the west, 
and with the head to the west, the north end passed to the east 
of its true bearing, which shows that the result was either due 
to the superior action of the chimney, or to some iron abaft the 
wheel, being directly the reverse of what generally takes place 
in the usual order of vessels in these latitudes. Whether this is 
the case in all steam-vessels with iron chimneys, may be worth 
the inquiry of those engaged in the navigation of them, parti- 
cularly in those intended for sea-voyages. 

VOL. SII. MO. S4. AFHIL ISSu. \S 



( 8M ) 

Aet. XI.— J Memoir on Hie Bag or Bladder ocauionalh/ 
proirudedjrom the Mouth qftJie Dromedary. By Dr Paolo 
Savi, Professor of Natural History in the University of IHsa. 
(Concluded from p. 137.) 

JL HE large canine teeth of the camd, and the indave teeth 
in the upper jaw, which distinguish it from other ruminants, are 
well known to all naturalists ; and the excessive hardness of the 
gums and palate, by which it can feed, with impunity, on the 
most thorny and sapless plants, are equally noted. I shall, 
therefore, not treat of those parts, ^ce none €i them are oon« 
nccted with the immediate subject of this memoir, but pass di- 
rectly to describe the posterior part of the mouth. 

From the point where the last molar teeth are placed, sprii^ 
the anterior arches of the palate ; from these the posterior arches 
are distant five inches, which cannot be seen on merely opening 
th^ mouth of the dromedary, without exposing entirely the ca- 
vity of the fauces. The q>ace comprised between the anterior 
and posterior arches is occupied by the velum pendulum palaH^ 
or soft palate, from the middle of the free or posterior margin 
of which, in Man, and also in all the other mammalia, hangs 
the uvula. It is not so in the adult dromedary. In it the uvula 
does not hang from the free margin of the soft palate, but from 
its anterior or adherent margin ; that is, from the crown of the 
anterior arches ; and, as this uvula is extremely large, having 
usually a length of 14 or 15 inches, it occupies, with its base, 
not only the entire crown of that palatal arch, but also the up- 
per third of the internal margin of the two crura or pillars of 
the posterior arch ; and descending in.front of the velum pendti- 
lum paiati, shuts up, like a curtain, the opening into the fauces. 
Its anterior margin is free ; but the posterior is united to the 
whole middle longitudinal portion of the velum pendulum palaiiy 
by means of a membranous fold, forming a sort oSJrantdum, 
This fold or frenulum, which, on one side, reaches to the ex- 
tremity of the "vnlo. and on the other to the free extremity of 
the soft pala +o the point where the uvula is usually 

found, divid v in two portions, the cavity compre- 

hended betM and posterior palatal arches. 
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lieliintt the uvula is fouDtl, aa I have remarked above, tlie 
velum pendulum palail, which, being very large, and Louchlng 
the base of the tongue with its extremity or free margin, just be- 
fore the epi^tth, in the quiescenj state, forces the air which 
escapes from the larynx to pass by the nasal canal. 

Ill the upper part of the back of the nose ib a strait, formed 
by a semilunar redupHcalure of the nasal membrane. This 
kind of partition is so placed, as to cover the larynx by its in- 
clination ; and, consequently, it forms with that part, and the su- 
perior wall of the nasal canal, a ail de sac, the use of which we 
shall see in the sequel. 

The exccsyve size of this uvula in the dromedary, and its 
attacbment to the adhering or anterior margin of the velumpen- 
dvlum palnti, and not to the free or posterior margin, as in the 
other mammalia, might make some imagine that I have impro- 
perly termed it the Uvula, and lliat it might be a different or- 
gan. But, on examining its externa) and internal structure, its 
form and situation in dromedaries of different ages and sexes, the 
justness of my opinion is apparent. A thick whitish epidermis 
covers the mucous tunic, of a yellowish colour, in which are 
scattered numerous little glands. Under this tunic there is a 
cellular tissue, extremely loose, which serves to unite one of the 
parietcs of the organ with the other; in this cellular tissue run 
large bloodvessels, and buried in it are numerous small glands^ 
the excretory ducts of which, traversing the intervening sub- 
stance, open upon the surface of the uvula. Now, of these very 
same parts, is formed the membrane of the palate, of which the 
uvula, as every one knows, is but a continuation. The as^/goa 
muscle, in all tlie mammalia, is the principal mover of the uvu- 
la ; and the azygos muscle in the dromedary, wliich is thick and 
strong, distributes alt its fibres into the interior of that organ 
which I call the uvida, and retracts and elevates it at the plea- 
sure of the animal. 

The uvula of the dromedary, then, is Very similar in struc- 
ture to that of man and other mammalia, differing merely in size 
and situation. Every difficulty respecting its position vanishes, 
on examining ihe mouths of tire young, and of the female drome- 
dary ; for, iu them, where ilie uvida is much shoi ter, and less de- 
veloped, it is placed much more toivard ihe fiee mai-gin of the sofl 
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we have a more direct evidence of it, on finding that, in llie fe- 
Hiale and in the young male, there is never an appearance of 
the bladder. The females and young males baAe uvulae pro^ 
portionally larger than those of any other mammalia, but, as ai- 
ready remarked, they bear no prop(»tion to that of the adult 
male. This intimate connection between the organs of the 
throat and those of generation, must be allowed to be remark- 
able ; but it is well known to physiologists, and therefore no- 
thing new. Various maladies that attack the genitals attack 
also the throat ; a change of voice is very frequently observed in 
the season of love, and the instantaneous and notable change 
of vcNce in men at the age of puberty, is familiar to all. In 
not a few species of birds, the organs o^ voice in the male are 
absolutely different from those in the female ; in others, the in- 
terior of the mouth and throat in the male acquires, when they 
are in heat, a very different colour to what tliey have at other 
periods, and to what is always found in the female : and many 
similar examples may be collected in glancing over the history 
of the various tribes of animals. But the cause of this corisenty 
of this sfffnpaffit/j is still unknown, and if there be a way of de- 
tecting it, it will probably be by accuiate observation and at- 
tention to the anatomy, and the phenomena which those animals 
present, in whom this sympathy is chiefly conspicuous. 

The presence of this uvula so long and flaccid, causes that rat- 
tling in the throat of the adult male dromedary which ^ves so 
odd a sound to its voice. It is easily comprehended how the 
air, in passing from the larynx, by meeting vnih a soft and flaccid 
body, like the uvula, and constrained to pass below it, and a- 
mong its duplicatures, would produce a gurglings as in passing 
through a liquid ; and it is one proof of my assertion that the fe- 
males and young males, in which the uvula is little pendulous, 
never produce so distinct and decided a gt/r^i/ig ; but their cry 
is more like the bleating of goats. 

I shall terminate this memoir by the remark, that, in drome- 
daries, the uvula^ velum pendulum palati, and all the membranes 
that line the d the upper part of the alimentary canal, 

are often th e diseases, from which they are with 

difficulty sa\ is the case in the herd of Pisa. Ev6iry 

jear some o dromedaries ate seized with ulc^) 
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\rhich attack these parts, and spread with such rapidity as 
speedily to produce distress ; and finally, by totally hindering 
the young animal to suck, cause its death from ptun and inani- 
tion. In the adult dromedary, and especially in the male, to- 
ward the rutting season, these same parts frequently inflame, 
and I have seen two males destroyed by such a malady. 



EjcplairuUUm qf Plate X. 

Fig. 1. Head of the Male Dromedary^ represented at the moment 

. that the sac hangs out of his mouth. 
Fig. 2. The Head flayed^ and in part denuded of its fleshy to shew 
the manner in which the bladder is produced. 

tty a, a, The Uvula^ a little inflated^ and directed toward the 

opening of the mouth. 
bj b. Its reduplicature, or Fraenulum, which is united to the 

free margin of the soft palate. 
c, Cy The extremity of the Uvula, which still remains within 

the anterior palatal arch. 
iy f , The anterior Arch. 
ly I, The posterior Arch. 
>• my Partition of the nasal Canal. 

e, €y €y The Larjmx. 
/,/, The Trachea. 
S*S* '^^'^ (Esophagus, &c. 

hy hy Portion of the Os Hyoides, cut in order to shew the in- 
terior of the mouth. 
Uy Hy The Tongue. 

hy k. The lower Jaw, of which one portion is removed. 
Fig. 3. Head of the male Dromedary, deprived of the lower jaw, in 
which is seen a front view of the uvula when pendent 
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Akt. 'Kll.-^Summary of Observations for Ten Years, Jrotit 
1815 to 1824, containing t/te Mean of Thermometer and Ba- 
rometer, number of Days of prevailing Winds, Snout, and 
Rain, Fall of Rain, 4-c. at Alderky Reetory, near Kniitt- 
ford, Cheshire. By the Rev. E. Stanley. . ■; 

XN the annexed columns, from January to December, is given 
under ihc head of Thermometer, the mean for each month 
during ten years, calculated from the mean of each month, ac- 
cording to observations taken at the times marked at the top, 
viz; 8 A. M., 2 F. u., 10 P. M. Thc maximum and minimum <tf 
the thermometer and barometer, shew the highest and loweat 
temperature and atmospheric pressure of any month during thc 
year mentioned. The mean of the Barometer is taken only at 
S p. M., the variaUons from those taken at 8 a. m. and 10 p. m. 
being inconsiderable. The siim»of the days of previuling Winds, 
variable, snow and rain, arc given under the respective columns, 
also thc quantity of llain fallen during each of those months, 
with the sums total. 
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Art. XIII. — Professor Buckland's Reply to 30Tn£ observations in 
Dr Fleming's Remarks on the Distribution of British Ani- 
mals. In a Letter to Professor Jameson, dated Oxford, De- 
cember 16. 1824. 
Dear Sir, 

A-LLOW me, through the medium of your Journal, to ex- 
press my obligations to Dr Fleming, for the handsome manner 
in which he has spoken of my Reliquiie DUuviance in your last 
Number i and for the miid and gentlemanly tone he has main.^ 
tained, whilst expressing his opinions on certain points whereon 
he differs from me. 

I perfectly coincide with that eminent naturalist, as to the ex- 
pediency and the necessity of illustrating the history of the Fos^ 
World, by the p"»i -"^-'■s afforded by the structure and habits of 
living plants ai ""d the operations of nature now passing 

before us ; bi - the charge of neglecting all these 

things can, wit I vanced by hi'm, against the present 
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iween the arches, and near its attachment to the palate, where 
it is imjxxled by do obstacle. There the main force of the 
stream of air is concentrated, by which oil the middle part of the 
UTula sliding on itself, projects beyond the isthmus Jaudum ; 
and as soon as its margins come in contact with either, with the 
tongue below, or laterally with the palatal arches, it will form 
a sort oC sac, inflated and distended, which is the substance that 
appears inider the form of a bladder. If the action of the air 
continue, and the uvula be impelled forward, and the sac be in- 
flated and increase, some portions of the margins of the uvula 
will be at length detached from the arches of tJie palate and the 
tongue ; and hence the air will find a free exit ; the bladder al- 
ready formed, and until that moment most turgid, will instantly 
empty itself, and be converted into a membranous body, wrink- 
led and reddish, which the dromedary, as we have already 
stated, retracts within his fauces. 

It is only during the rutting season that the dromedary pro- 
jects the bladder. At other seasons of the year, by irritating 
him much and making him neigh, one may perceive in the in- 
terior of his mouth the swollen uvula rise up ; but at that period 
it never distends itself sufficiently to appear externally. At 
that time the uvula is corrugated and shorter, and does not hang 
loose and relaxed on the base of the tongue ; probably by rea- 
son of a contraction of the a^gos -muscle, and perhaps of some 
fibres of the levatorcs palati mollis that are distributed over it. 
Even in the season of love, it is only, as I have hinted above, 
in the moment of the venereal furor that the enormous uvula is- 
sues from the mouth, probably because it is only at that mo- 
ment that the uvula is wholly relaxed, and becomes capable of 
entirely shutting up the space between the anterior arches of the 
palate. 

It may be readUy believed, that the u^'ula could remain in 
that state but temporarily, and for a short time, when it ia con- 
sidered, that, even in the rutting season, the dromedary rumi- 
nates ; and that it is absolutely impossible for food to pass into 
the throat, as long as the uvula, relaxed and pendulous, closes 
up the entrance. 

We see, then, that there exists in the dromedary an intimate 
connection between the organs of generation and the uvula ; and 
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▼ersal iDundation of the surface of our planet,— are not suffi* 
cicntly established* And, 

S. He thinks the remains of animals that occur in what I con- 
ndcr the deposits of this inundation, may be referred to genera 
and species that have gradually perished by local aoddents, or 
been extirpated by man. 

To the first of these points I shaU offer no other reply than 
to refer him to the distinctions between alluvium and diluvium^ 
as stated by Cuvier in the Introduction to his History of the 
Pachydermata, tom. 1. ; the slightest perusal of whidi cannot, I 
think, fail to convince the reader that it is utterly impossible to 
explain the phenomena which I have called Diluvial, by any 
causes at present in operation. 

I would also refer to the luminous paper of Sir James Hall, 
in the Edinburgh Philosophical Transactions, ISlS, on the e\U 
dences of an inundation afforded by the Corstorphine Hills, and 
other summits, in the neighbourhood of Edinburgh ; and to the 
accurate and practical distinctions drawn by Mr Bald, in the 
third volume of the Wemerian Memoirs, p* 1S8, and. fourth 
volume, p. 58., between the old and the new alluvial covers along 
the eadt coast, and in other parts of Scotland ; and have only to 
add» that my own observations in that district, during the last 
summer, enable me to bear testimony to the fidelity of descrip- 
tion both these gentlemen have maintained in the publications 
alluded to. It is needless here to repeat the evidences of dilu- 
vial action afforded by deposits of loam and gravel, in situations 
to which no river could have ever brought them, which I have 
collected in the chapter following p. 185. of the first edition of 
my Reliquiae Diluvianae. I shall deem it sufficient to subjoin 
the following extract from a foreign scientific journal, which 
shews that the distinctions I am contending for, are generally 
admitted by the best observers of the present time. 

" We believe the best geologists of the day agree in limiting 
the term alluvial^ to those deposits which result from causes 
now in action, and in appropriating the term diluvium^ to those 
universal d( gravel and loam, to the production of 

which no cai s adequate, and which can caily be 

referred to t udden and transient deluge. This 

gravel and l< >nfused]y mixed together, and are 



0)1 tfis D'iStribullon of Bntish Anivuds. SQTl 

thus dieting uiiihed from the older deposits of sand and gmvcl 
which occur in regular alternating beds. The ablest writers in 
Europe now adopt these distinctions, and would no more think 
of confounding; tliem, than to describe, under the same name, 
gypsum and limestone *," 

With regard to the second proposition, I think that, to a Cer- 
tain point, Dr Fleming's opinions and observations are correct. 
I full^ coincide with him In believing, that t!ie beaver and the 
wolf, like the roebuck, probably the bear, and the Itish elk, 
have gradually disappeared, together with the various species of 
birds, whose expuliion or extirpation he so ably describes, be- 
fore the arrows of the hmiter, and the snares of the agricuitu- 
risi ; but when he proceeds to apply the same explanation to the 
bones of quadrupeds, imbedded often many fathoms deep in 
mosses of drifted clay and gravel, in situations at or near whicli 
no such deposits are at present taking place, or in caves and fis- 
sures which have been wholly closed, and whose interior has 
been often filled wJlh the detritus of rocks introduced by the 
same sudden and transient inundation, to which alone the exist- 
ence of the superficial deposits in question can be referred, I 
feel obliged to object to the application of the principle of gra- 
dual extirpation to this pai't of the subject, and appeal to the 
entire body of phenomena detailed in my Ueliquife Diluviana-, in 
support of my opinion. 

But while I thus contend that there is evidence of a sudden 
and general destruction of animals by a transient inundation of 
the Earth's surface, I, at the same time, proceed most willingly 
with Dr Fleming to apply his method of illustration, to the ani- 
mals inhabiting the earth antecedently to this great aqueous re- 
volution ; to explain the phenomena of the den at Kirkdale by 
the habits of living liyEcnas, anil to argue on the probable his- 
tory of fossil elephants and hippopotami, from the known ha- 
bits of those which at present uihabit the banks of the Ganges 
or the Niger; and without this practice of illustrating the his- 
tory of the fossil dead by the study of their living representa- 
tives, I could never have arri\'cd at the concluaiona I have 
founded on the evidence of the den at Kirkdale. 
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I proceed, therefore, to examine, in the order in which he 
has stated them, some of the propositions advanced by D^ 
Fleming. 

Case I. — PcaUBogs, 

I agree wiih Dr Fleming in considering the bones discovered 
in our peat-bogs ; in mud and silt at the mouths of rivers, 
or witliin the level of their floods ; and in ponds or lakes, and 
other situations at or near which the formation of aqueous 
deposits is still going on, to prove that the horse, the ox, the 
boar, the beaver, and several species of deer, have existed as 
wild animals in this country since the formation of postdilu- 
vian sill and peat began, and have been gradually extirpated, 
or domesticated^ by man ; and I admit this on evidence indepen- 
dent of the documents of history, or the voice of tradition, viz. 
the fact, that the bones of these an'unals occur imbedded in the 
deposits in question. 

Case II.^^Fresfi-Water Marl-Beds under Peat-Bogs. 

Deposits of this kind, forrhed at the bottom of shallow lakes 
and ponds, accumulate, until they arrive so near the surface of the 
waters, that the growth of peat commences, and often continues 
so far, that the hollow, which was once a shallow lake, becomes 
entirely filled up ; the basis of the marl-bed, beneath this peat, is 
sometimes solid rock, and sometimes a bed of that ancient detri- 
tus of gravel, clay, or sand, which I have called Diluvium. The 
animal remains which occur in this fresh-water marl are of 
post-diluvian origin. Now, with respect to the Irish elk, if the 
common accounts should prove correct, that it is found in this 
shell-marl, immediately below the peat, or in the lower re^ons 
of the peat itself, it will only add another species to the list of 
animals that have rcpeopled this country, since the formation of 
the diluvium, and which, like our beavers and wild boars, have 
been extirpated by man ; and tlie high state of preservation of its 
horns and bones from the bogs of Ireland, when compared with 
the usually c" .ulition of bones from the diluvium, in- 

clines me to lion. This animal, however, should 

it prove to I ill, like the ox and horse, and other 

species of d( i our diluvial deposits, with those 
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ihu. are post-diluvial ; it occurs wilh ele]ihanta and liip))opotami 
in the diluvium, at Walton in Essex, and in the diluvial gravel 
of Germany, France, &c. • The evidence to prove its more re- 
ceot existence, should, therefore, be carefully attended to, and 
forms an interesting subject of inquiry. 

Case III. — fform of Rhinoceros w Scotland. 

Dr Fleming states, p. 297, " that a specimen of the hom of 
the fos^l rhinoceros, found in one of the inarl-pits at the Loch 
of Forfar-^, exists at present in the Edinburgh Museum, and 
we have been informed by Professor Jameson, that two other 
examples have occurred in filair-Drummond moss on the banks 
of the Forth. It is to be hoped, he adds, that the skuUa will yet 
lie procured." 

Could the above cases be established, they would be decisive 
in favour of the theory maintained by Dr Fleming, In my 
Reliquiae Diluvianfe, p. 33, I have expressed an opposite opi- 
nion, that the horns of the rhinoceros neither have nor are like- 
ly to be ever found in a fossil state, unless when preserved in 
ice. I made it my business, therefore^ whilst at Edinburgh, 
carefully to investigate the cases here alleged to have existed in 
that neighbourhood, and the following arc the results. 

Mr David Don informs mc that the horn in the Edinburgh 
Museum was presented by himself and his brother, on the death 
of their father in the year 1814, to a museum then existing at 
Dundee, which was shortly after broken up and the contents 
sold by auction ; and that tlic story of iLs having been found in 
the Loch at Forfar, must have been invented either by the auc- 
tioneer or the person who bought it of him, and sold it again to 
the Museum at Edinburgh, at a price proportionate to the in- 
creased value that would justly have been attached to it, if it 
had really been a Scotch fossil \. Mr Don, however, affixed no 

• A deUdled descriplion of the remarkable Skeleton of the Fostil Elk,iliKOveT- 
ti in the Isle of Man, and now preserved in the Museum ai Edinburgh, will be 
given, by ProFessor Jameson, in a future Number of this Journal. 

1" VideWcm. Mem. vol. iv. p. SUS. 

j: la Ihe recenl >a1e at Funthill, the public were, in a similar manner, Infonned, 
that a >aa« of roelc cryalal, submitted to the hammer, waa a real topa* j and (he 
authority of Professor Buckland, who had never seen or heard of the gem in qu«- 
(iaii, waa advanced in coniirmatian of tne alleged lact. 

, XII. KO. S4. APRIL 18S5. X 
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such history to it when he gave it to the muaeuni at Dundee. 
In his letter to me on this subject, he says, *^ It had a long 
time been in possession of my father, who, I am ioclined to be^ 
lieve, obtained it from some friend, whilst he was Superinteo- 
dant of the Royal Botanic Garden at Edinburgh.^ He adds, 
^* Had It been found in the lake at Forfar, it is not probaUe 
that so remarkable a circumstance should have ren^ained un- 
known to me, or any of my family.^ The story of the other 
two horns of the rhinoceros, said to have been found in the 
moss of Blair-Drummond, and of which Dr Fleming is anxious, 
as he well may be, to discover the skulls from whence they were 
derived, I found to originate in another mistake of a similar 
kind. Professor Jameson had been informed of the supposed 
discovery of these horns by a gentleman of Stirling, who is fac- 
tor to the estate of Blair-Drummond. I proceeded to Stirling, 
and found this gentleman to be a man of accurate observadon 
as to the geological structure of this district, and particularly of 
the peat and alluvial deposits in which these horns were said to 
have been discovered. But be informed me that he had no per- 
sonal knowledge of the finding of them ; that the discovery was 
made many years ago by some of his father^s workmen, who, 
together with his father, are now dead ; but that he believed the 
' horns were still existing in the House of Blair-Drummond. I 
applied forthwith to Mr Drummond for further informatioD, 
and learnt from him that there were some years ago two horns 
of a rhinoceros somewhere about his house, and that they have 
since been removed to that of his mother in Edinburgh ♦. He 
further adds, " I know nothing of their history but what my 
factor tells me, and he seems uncertain whether his father had 
seen them dug up, or had only been told by some person thit i 
they were found at some former time. As to the question about 

* Professor Jameson has lately examined these horns, and infomis me, '* tfait 
thejr differ not in shape from those of the living two-horned rhinoceros; that the 
fibres at their base exhibit the usual transparency of recent horns, and that tbe 
base of one of them is perforated with round sinuous holes, like those made in tim* 
ber by the T tialler." Holes of this kind are not uncommon in Moent 

horns' of th '^cur in a specimen in the Oxford Museum, fuidstili 

retain withi sheath of some parasitic worms xeaemblioig mv* 

fotB, by wh ^d. 
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tbeu- liaviiig been fouml at Ulajr-Drumuioad, I nan only aiiswec 
with safety, in the terms of a verdict peculiar to our criminitl 
courts, " Not Proven." 

The evidence then before us amounts to not)iing uiore thflD 
this, — that there exist tn'o horns of a rhinoceros, wbic^ at some 
unknown former time n'crc found in some unknown pluce, by 
some unknown person, and preserved in some unknown room in 
the mansion of Blair-Urumniond, from which tliey have since 
been removed to Edinburgh: Until, iheretore, the hones oi- 
teeth of these animals shall he found in the moss of Blair-Drum- 
moad, or the loch of Forfar, or the akuUs procured, which Dr 
Fleming ho|ies to find, we remain without the slightest evidence 
of the rhinoceros having been a postdiluvial inhabitant of Scot- 

ik 

^^^^B C&se IV. — Fmsil Hippopotami. 

VW^Mppoputaraus is recorded by Lee, in his Natural Uiatory 
of Lancashire, as having been found wider a peat-bog in that 
county. 

TMs evidence ia unfortunately too imperfect to be of uae in a 
disputed point. We simply learn from it that the bones were not 
in the peat but under it; hut whether the foundation on which 
this peatbog lay was a. bed of postdiluvian shell marl, or of 
diluvial clay or gravel, -we arc not informed. The analogy of the 
otker localities in which the hippopotamus has been found in 
England, leads to the latter hypothesis. 

Dr Fleming concludes, *' These animals, formerly inhabitants 
of this country, have their remains preserved, not only in peat- 
bogs and marl-beds, but likewise in the silt of our great rivers ; 
in tbe valley of the Thames, fyr example, they occur in the re- 
gular stratified clay, sand, gravel, and peat." As this conclu- 
sion is founded chiefly on the cases I have already discussed, it 
must stand or fall with them. He proceeds to support it fur- 
tlier, by stating, on the misinterpreted authority of Mr Trim- 
mer's paper in the Philosophical T ran sat: t ions, that the hippo- 
potamus and elejjhant occur in the vailcy of the Thames, in tfic 
re^lar stratified clay, sand, gravel, and peat. In reply to this, 
I venture to assert, that no remains of tliis kind have ever been 
found in the peat-bogs of any part of the valley of the Thames, 
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and Btill less in the regular stratified day, that is, the Londoir 
Clay. The case described by Mr Trimmer is that of the farick- 
earth-pits at Brentford, which I irbited last wed^, ibq^^ where 
there is not the smallest trace of any kindof peat4x)g'tohi^apm 
The patches of peat mentioned by Mr Trimmer in Ymjftfet^ as 
bdng only two or three inches thick, and of small extenl^ were 
portions of drifted peat, or other vegetable matter that became 
lodged and entangled in the sand and gravel, at the same time 
with the bones in question. Their extent must have been very 
small, for not a particle of peat is now visible, although a larger 
section is open than existed at the time when Mr Trimmec made 
his observations. 

But even admitting all the facts which Dr Flemhig contends 
for as to this point, and supposing it proved that the elephant, 
rhinoceros, hippopotamus, hyaena, and other lost animals, have 
existed recently in Europe, and been extirpated by nia%'and 
that we found their remains in postdiluvian deposits of peat^ and 
silt, and fresh-water marl ; they would only be in the same pre- 
dicament with the horse, the ox, the fox, the wolf, the boar, the 
beaver, and others, whose bones are-common to these postdiluvial 
formations, as well as to antediluvian caves and fissures, and to 
beds of diluvial gravel : still every atom of the evidence con- 
tained in my Reliquia DilumamE would remain unaffected by 
tills discovery, and tlie great and universal phenomena of dilu- 
vial deposits would still be equally inexplicable, without appeal- 
ing to the agency of a transient and general inundation of the 
Earth ^. 



* Dr Fleming, speaking of the gradual extirpation of certain well known aoi* 
mals in this country and on the continent, says, '^ These changes ha?s «ll jtt ^T«> 
place in the course of Che last six or eight centuries ; in ages that have piecededf 
the same causes must have been in more or less active opeiation,** &c. In siiftrt, 
by the theory of gradual extirpation, he would explain the extincti<m of Uie loit 
species of elephant, rhinoceros, hippopotamus, hysena, &c. over Europe. Is ft net 
incumbent on him first, to show at what period such animals as these, modi tot 
formidable to be overlooked, were evev known to have existed? Cair he gfive waj 
reason why h 'Id have been extirpated at a more early period Uuu wehti^ 

had they e\ stdiluvian Britain ? Or is it probable, that .tlie mnff 

hordes whi ^any before its occupation by the Romans, Aould 

have utterl; erful animals as the elephant and rhinoceni) >* 

well as the >cnetrable fastnesses of the great Hercynlan Ans^r 
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T)r Fleming, however, at page 399, speaking of what Mr 
Bald denominates the " old alluvial cover," and many Eng- 
lish mineralogists *' diluvium," concludes, that " The partial oc- 
curi^;e of these strata,— their limited extent, — great difference 
of character in neighbouring districts, — the presence of remiuns 
of terrestrial animals, — and the absence of marine exuvise,— de- 
monstrate that a universal flood, possessing the velocity some 
have as^gned to it, had no share in this formation." Here again 
we are obliged to differ from Dr Fleming as to matters of fact. 
I. With respect to the asserted " partial occurrence of these 
strata, and their limited extent, I know not what may have been 
his opportunities of locomotion and observation ; but I dare as- 
sert, that, in the whole course of my own geological travels, from 
Cornwall to Caithness, from Calais to the Carpatliians, in Ire- 
land or in Italy, I have scarcely ever gone a mile, without find- 
in^Trperpetnal succession of deposits of gravel, sandi or loam, 
in situations that cannot be referred to the acdon of modern 
torrents, rivers, or lakes, or any other existing causes ; and 
with respect to the still more striking diluvial phenomena of 
drifted masses of rocks ; the greater part of the northern hemis- 
phere, from Moscow to the Missisippi, is described by various 
geological travellers as strewed, on its hills as well as valleys, with 
blocks of granite and other rocks of enormous magnitude, which 
have been drifted (mostly in a direction from north to south) 
a distance sometimes of many hundred miles from their native 
bed, across mountains and valleys, lakes and seas, by a force of 
water, which must have possessed a velocity to wliich nothing 
that occurs hi the actual state of the globe affords the shgbtest 
parallel. I must therefore deny, that the occurrence of these 
d^^l^s is partial, or their extent limited. 

S. That their character is different in neighbouring districts 
I readily concede ; for it oftm differs in the same field, and even 
in the same pit or quarry ; as well it may do, considering the 

when animals of the same kind have not yet i^eosed to abound in the woods of 
India uid the wilds of Afiico, in spile of a farther [icraceuliaD of nearly two thou- 
Ettad years ? Surely the theory of their eitinctian by the savage natives, preced- 
ing the Roman invasion of these countries. Is a matter of the highest imjnob|tbi- 
lity ; their existence at that time, and subscqiient extirpation, is, in the utter si- 
lence of Coisar and Tacitus, and_ all latei bUtouanB, and even o[ tradition, t mo- 
I «al in^ouibiliiy. 
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turbulent condition induced on the Eoitb, by the inundattc 
which it is the wreck and rubbish. 

9. The presence of the remains of terrestrial animals, simply 
shews that they had perished ; but whether they were drifted 
from other countries to Ihose in which we now find them, or 
how far they may have been floated backwards and forwards, 
by the fliis and reflux of the mighty currents then in rcotionj 
before the carcasses became putrid, and the bones fell piecemeal 
into tlie gravel, as the agitation was subsiding, we have no means 
to judge ; and, without the evidence afforded us by the interior 
of caves and fissures, we should have been unable to prove that 
the elephant, rhinoceros, hippopotamus, and hyaena, hat! 
ever inhabited Kurupe ; as it might have been argued, that thcK 
animals were all drifted from the tropical regions now occupied 
by such genera, by the waters of the same inundation that pro- 
duced the superficial deposits of gravel, loam, and sand, in 
which alone their bones had been discovered before the ioT( 
gallons that have been made into the contents (A caves and- 



1 



4- The absence of " marine exuviae" is another case of mi»- 
Etated facts. Had Dr Fleming ever examined the dilu\-ial clay 
which forms tiie cliffs more than axty feet high at the brick- 
kilns on the south of Peterhead, he might have found (as I did 
last summer), marine shells imbedded in il, similar to those 
which now live in the adjacent seas ; and had he further examined 
the shells found in diluvium not many years ago in the bed of 
the Pdstey Canal, three miles from Glasgow, and of wliieh a 
Est was published by Captain Laskey", whilst a very perfect 
collection of them is preserved in the cabinet of Dr Browne of 
Glasgow ; or, had he ever seen or heard of the thousands of 
acres of marine shells of existing species, which cover more than 
one-fourth part of the counties of Norfolk and Suffolk, so as to 
form an integral part of their gravel pits, and to be mixed in 
every possible proportion with ordinary diluvial gravel, sand, 
and clay, and with the bones of elephants and otlier land ani- 
mals ; — he would never have advanced such arguments as these 
to *' demonstrate," that a universal flood had no share in the for- 

• See Annals of Philosophy, Feb, 181*, vol, iit. p. ISO; and Wnn. Sec. Mho. 

vol. iv. p. aes. 



on lite Distribution of British Animals. 315 

maiion of what many English mineralogists have called dilu- 
vium. 

I considered it needless when I was at Edinburgh, to inves- 
tigate the fact asserted by Dr Fleming at page 298, that a copper 
batlle-axe vas found in digging the Union Canal at Bonnington, 
in the eame kind of clay or lill with the tusk of an elephant, as 
its accuracy is questioned by Professor Jameson himself, in a 
note subjoined to the passage in question ; but I here adduce it 
as another of the mistakes that cannot but arise from neglecting 
or denying tbe distinction between Alluvium and Bihivium. 

It remains only to notice a few more errors into which Dr 
Fleming has fallen, in his Observations on my History of Bones 
discovered in Caves and Fissures. 

. With respect to the habits of modern hyeenas, I have to offer 
him my thanks for the manner in which he has disposed of the 
evidence of Dr Knox, in the fourth volume of the Wernerian 
Memoirs, p. 385, as inapplicable, on the ground of difference 
of species between the Fossil and Cape Hya;na. But I am sur- 
prised he should characterise as valuable the notices of any 
wiiter who argues, that, because lions and tigers do not devour 
bones, therefore hytenas also do not eat them ; or that, because 
he himself has never seen an bysena in the act of dragging off 
its prey, therefore they never do so. Is the positive evidence, 
than, which I have quoted from Brown, Sparmon, and Buebe- 
quius, who assert the fact, that hyrenas do drag off their prey, 
to be set aside by the negative fact that Dr Knox has never seea 
them in the act of doing it ? Sinc^ the publication of my last 
edition, I have seen an officer from India, Captain Sykes, who 
has often hunted byrenas in the vicinity of Bombay; and from 
him I learn that he has not only seen heaps of bones accumn- 
lated at the mouths of their dens, but that, in digging one from 
its hole, he observed large quantities of bones flung out with 
the dirt and rubbish from the interior of the den. 

Dr Fleming, at page 301, gives his opinion, that the " bones 
at Plymouth were washed by some /nnd-flood from an open fis- 
sure, and deposited in confusion in the neighbouring caverns." 
Is he then ready to maintain, that the bones in the caves and 
fissures, and the gravel that occurs on the summit of the rock 
at Gibraltar, were deposited also by what he calls a land-flood ? 
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—^!aA that many hundred other caves and fissume along the 
coast and islands of the Mediterranean, and the Adriatic, in 
fialmatia, and in Germany, at various elevations irom S to 2OO0 
feet above die level of the &ea, were all so similarly ofi'ectcd by 
partial land-fluods, tliat there is not a tittle of differcDce in the 
cflects produecd on each ami every one of theni by such numc- 

, Tous and indejiendent inundations ? Or is he prepared to shew, 
faow a land-flood coiild cover the summit of the insulated rock 
of Gibraltar, at the hvight uf 14(19 feet above the sea, without 
inundating at the same time at least niue-tcnths of £urope, and 
to point out the source from wliencc the waters of such a land- 
flood could be derived ? Unless he is so, it is in vdn to say a 

I |)artial land-flood may have risen a hundred feet at Plymouth, 

, and have moved the bones, and carried the mud and pebbhs 
into the caves at Oreaton ; lor this is but one of many hundred 
analogous cases of such bones imbedded in similar mud and 
pebbles that-must be accounted for, and fur which the only suf- 
ficient cause that has ever been proposed, \d an universal and 
transient deluge. 

Again, at page 301. Dr Fleming contends, that these bones 
found thus universally in fissures, and caverns connected with 
diem, cannot haws been drifted into_tiieir present portion by tho 
waters of a gencial fliwd, and there surrounded by them witli 
mud ; because, in the solitary instance of tlie large cavern of 
Wokcy Hole, there is a river now runiutig through it, and de- 

, ]Ki^ting mud and sand upon human bones or urns, or any thing 
else that may now, oc at any modern period of time, have been 

, deposited wjthio the level oi its winter floods. Surely it is ai 
least incumbent i»i him to shew that there is, ormayhave been, 
s river running through every cave, and every fissure in the 
world, in which bones and bony breccias are found imbedded in 
aaud, before he can establish a conclu^on like this. His pre- 
^nt argument is stated thus : " A subterranean river rims 
through the cave at Wokey, which may have deposited mud 
during its highest floods- But why may not the mud in the 
Eirkdale cave have been deiwaited by a similar agent ?" The 
snswer is, because there is no river there to deposit it ; and, be- 
g.^iisa it is inipos^blc that now, or at any past period of liajH 
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any river should flow, or ever have flowed there. The cave at 
Wokey is a connected series of large and lofty vaults, with two 
apertures near its floor, by vhich a subterranean river at this 
moment runs in and out continually ; whilst that at Kirkdale is a 
nnall hole, (seldom larger than a large gutter hole), not five 
feet square at its mouth, and branching internally into smaller 
rami£cationii, which finally terminate in a dose end, or cid lie sac; 
so that by no possibility could any river now, or at any past 
time, have found a passage tlirough it. 

I fully agree with the observation quoted from Mr Young, 
that the cave at Eirkdale is not a fissure in the rock, and that it 
has a number of rounded hollows or depressions in the ^des and 
roofs, (and possibly on the floor, though I have never seen 
iheHi there), resembling such water-woin hollows as we see in 
rocks, in the beds of rivers, or on the shores of the ocean ; but 
I must add, that the appearance of such hollows is a feature 
common to the cave of Kirkdalc, with every other cave in lime- 
stone rocks that I have ever examined ; and in every case there 
is decided evidence that the hollows have not been produced by 
friction from moving water, in the fact, that, though not unlike 
in shape, they are never smooth and polished like the holes 
worn in the beds of rivers, and on the sea-shores, but are con- 
etantiy rough and studded over internally, like a corroded pre- 
pimttion, with thousands of small and delicate points, projecting 
ia high relief over these surfaces, and which would inevitably 
have been destroyed, had friction or any kind of violence been 
employed iu producing the cavities in question. 

In reply to the note at page 30O, in which the authority of 
Professor Goldfuss, is quoted by the editor to support an opi- 
Bion, that the elk and hyiena are the animals intended by 
the terms schelch and halh-wolf in the romance of the Nicbelun- 
gen written in the 13th century, and enumerated among the 
beasts slmn in a hunt a few hundred years before tliat time, in 
Germany; I have only to observe, that the authority of the 
same romance, would equally establish the actual existence of 
^ants, dwarfs, and pigmies, of magic tarn caps, the using of 
which would make the wearer become invisible ; and of fire-dra- 
gons, whose blood rendered the skin of him who bathed in it of 
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a horny cootisteooey which do tword cr other weqpon could 
penetrate*. 

Dr Fleming will, I am fture« excute me if I auggest to hifliy 
that the tone of levity in which he speaks of the facts established 
by the evidence of the den at Kirkdale, as a parallel case to the 
&blea of dravellert who have pretended to discover the decayed 
limbers of the Ark, is not the most appropmte to a discussioii 
of the nature now before us. 

Jpptndiop.'^SiTice this article was sent to the editor, Dr Fle- 
ming has published a second paper, in No. XXIII. of this Jour- 
nal, in which be proposes to explain the universal dispersion of 
diluvial deposits by the bursting, at different periods, of an almost 
universal series of lakes. Had such lakes ever existed, it may 
Curly be asked. Where are the traces of their andent locality ? 
It is evident from the terraces, or parallel roads, in the valleys of 
GJCB Boy, Glen Gloy, and Glen Spean, and some three or four 
more, which are all that have hitherto been noticed on the sur- 
face of the whole earth, that wherever such lakes have burst 
thdr ancient barriers, they have left behind them, in these ter- 
races, evidence that shews the amount of their former extent 
and successive depresaons. Even river-floods, of any magni* 
tude, produce a similar effect, and form terraces in. the adjacent 
gravel-beds that mark the line of their highest inundations, as I 
have stated, in a note at page 217, first edition, of my ReliquuR 
Diluviana. Is it not^ then, utterly impossible that such an uni- 
versal system of lakes as Dr Fleming^s hjrpothesb assumes, 
could ever have existed, without leaving on their banks similar 
terraces to those of Glen Roy, Glen Gloy, and Glen Spean } 
Not one example, however, of such a terrace occurs in England, 
a country that is half covered with diluvial gravel. Neither, I 
believe, are there any other lacustrine terraces in Scotland, but 
those just mentioned, although river terraces are very common. 
Until, therefore, such lacustrine terraces are found to be of 
nearly universal occurrence on the sides of upland valleys, we 
remain without a rmrt* ' of evidence that such lakes have either 



hem Romances, p. 178. 
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exlateil or become extinct, and must consider the aBEumption of 
Dr Fleming respecting them to be altogether gratuitous. 

In this same second memoir, p. 29* and 295, I find Dr Fle- 
ming advances facts, in direct contradiction to (he demonstrOf 
Hen in his former paper, that a universal flood had no sliare m 
the formation of our diluTium, which, in part at least, he found- 
ed, on the asserted " absence of marine e^tvi/e" in diluviaF 
deposits, TTz. those I have staled, that marine shells of existing 
species occur in the diluviimi of the neighbourhood of Peter- 
head, and in the Paisley Canal, near Glasgow. He also quotes 
other cases of the same kind, c. g. that of recent marine shells, 
discovered by Mr Adamson on ihc banks of Loch Lomond, &c. ; 
but he makes no allusion to his denial, in his former paper, of 
the existence of such deposits, and I presume could not have 
been aware of facts which so materially affect his argument, at 
the time of his writing the paper in question. At any rate, it 
would have been more candid to acknowledge his error, than to 
leave to me the task of pointing it out, and applying it to my 
advantage in the matter at issue between us. 

I forbear at present to offer any farther remarks on Dr Fle- 
ming's second memoir, as I should be drawn to greater length 
than the patience of your readers would tolerate, or the limits of 
a Journal, destined to be the vehicle of ori^nal communications, 
rather than of controversial discus^ons, could with propriety 
admit. 

Poalscript. — I have just been informed by Mr Weaver, that 
he has established, beyond all doubt, the fact of the elk having 
existed as a postdiluvial animal in Ireland, Its bones and horns, 
he says, occur in the Bog of Kilmegan near Dnndruni, in the 
county of Down ; they lie at the bottom of tlie peat between it 
and a bed of shell-marl, resting upon, or being merely im- 
pressed in the marl, which is composed of a bed of fresh-water 
shells, from one to five feet thick, and must have been formed 
while the bog was a shallow lake. In this and other similar 
lakes and swamps, Mr Weaver imagines these animals fled for 
refuge from their enemies, and were drowned in the waters, or, 
swallowed up in the morass. ' 
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AsT. XIV. — On Fosaii Orffanic Remains as a means of iSHd 
tinguiihififf Rock^fbrmtUvma. * 

X. HE relative poMtion of rocks can alone furnish the e 
I dianiclers for recogni^ng and distuiguishing the different f 
■unions of mineral masses which constitute the solid cnist of "A 
globe, andi^ordusdatafor judging of iheir identity and relat 
age. Their structure, the minerals of which they are compt 
and the organic bodies which several of them contain, should o 
be considered by the geologist as accessory, and in a manai| 
•ubordinate, characters, however important the aids which t 
eJTord him in his inquiries. 

The observations of M. de Buch and M. Hausmann, with ij 
gard to the syenite of Norway ; those which have been made i^ 
on a similar deposit by M. Brongniart in the Cotentin ; 
vhich M- Brochant has made upon the transition formation ■ 
the Tarentiurc ; and those of lA. de Bonnard upon the same £; 
nation in the Harlz, sufficiently prove, that neither die stn 
ture nor the composition of rocks, taken by themselves, can ■ 
ford certain indications with respect to the relative age and idefl 
lity of the different fbmmtions. The Pyrenees present s 
facts, as will be presently seen. 

The presence of organised bodies ia, it is true, the most e 
tial character according to which we may pronounce that a r 
bdongs to the class of secondary, or to that of transition, : 
Biations. But, as each of these classes coot^ns several sorts of 
deports, it is necessary to determine the one to which the rock 
in question is to be referred ; and, for this purpose, we must pre- 
viously have distinguished these particular deposits from each 
other with accuracy, fixed their number, which is perhaps great- 
er than has hitherto been supposed, and determined their rela- 
tive age, as well as found means to recognise their identity in the 
different countries in which they are observed. Now, it is for 
ihis important inquiry, which, in some measure, constitutes one of 
the chief objects of geognosy, that the knowledge of the organi- 
■ ied bodies which these depodts contain, does not appear to me 
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In fact, when we pretend to be able to distinguish the difTe- 
rent secondary formations from one another, and to determine 
their identity in all parts of the globe, by the petrifaeUons which 
they contain, wc sup[X)SC that eocli formation contains cert^n 
species of organised bodies which are peculiar to it, and which 
do not occur in another ; consequently, it must be admitted, that 
the same formation contains, in all countries, the same organised 
beings, — a hypothesis which docs not seem to me to be founded 
upon asufRcient number of observations ; because the researches 
which have hitherto been made have been limited to a very small 
number of countnes, which are not even sufficiently distant -from 
one another to admit the deduction of general conclusions. Thus 
it isvery possible, that the same formation contains all over France, 
perhaps throughout the whole of Europe, the same petrifactions ; 
but we could ilot thence conclude, that these organic bodies must 
be equally the same in the analogous formation in Asia, in A- 
fiica, or in any part of the globe whatever at a distance from 
Europe. Judging from the present distribution of living b^ngs 
over the earth, it does not appear probable, nor even pos^ble, 
that any animal or vegetable species could ever have existed at 
the same time in every part of the vast ocean, which, before the 
foraiation of the secondary rocks, must have covered the surface 
of the globe. 

The identity or difference of fo&siU cannot therefore serve, m 
a general manner, for pronouncing upon tlie identity or diffe- 
rence of the various formatpns. They are, in my opinion, 
equally insufficient for determining their relative age ; because 
we should previously be acquainted with the relative age or pe- 
riod of existence of these organic bodies, which we could only 
determine with precision by the relative age of the rocks which 
contain them. It is then impossible for us to draw a conclusion 
in the inverse sense, and we are therefore reduced to observe the 
position of rocks, in order to determine their relative age. 

I may add, that wc are equally ignorant if a genus or species 
of organised bodies may not become extinct and be reproduced 
again at intervals. It is without doubt very probable that this 
has not taken place ; but, nevertheless, we are not certain, and 
it can only be by purely geognosticai researches that we can 
eventually come to determine this fact. 
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AmT. XY .'^DucxMtrse on the Huiory and Progress of Geo- 
logffj delivered by Professor Nkcxeb at the Meeimgiofilie 
Mmgistrates and Teachers which takes place anmusBy ai 
Genevoy on the occasion of distributing the Uterary Prisxt 
to the successful Candidates *. 

(jTsNTLKMENy — Called to address you upon a subject rdadog 
to one of the branches of Natural History, the teaching of which 
the Academy has done me the honour to confide to me, i have 
thought that a rapid view of the general progress whidt the phy- 
sical examination of the globe which we inhaUt has made, and 
still continues to make, nught not be without interest. Geolo- 
gy is still a young and new science, and, viewing it in this light, 
the history of the successes and failings, of the trials felicitous 
cr unfortunate, which have accelerated or retarded its piogriess ; 
the inspection oS those oscillations around the true patli, which, 
in the more advanced sciences, have preceded their fixed and re^ 
gular march, may present to the contemplation of enlightened 
men scHne interesting perceptions with relation to the study of 
the human.mind. Besides, the country of the Saussurai and 
De Lues, and this Academy, which has seen all that is pontive 
and accurate in geology springing from its bosom, could not re- 
main indifierent to the progress of a science to which they have 
• so largely contributed. It can only, however, be a very genaal 
sketch of the progressive developments of Geology that I can 
venture to trace here. And, in the first place, we may divide the 
picture into two very distinct portions : the first, a period the 
kmgest in time, but the poorest in useful results, commendng 
with the birth of the science, and leading it to the middle of the 
last century ; the period of cosmogonies and geogonies, in which 
^ geology, placed in the rank of vain speculations, presents no- 
thing but fanciful hypotheses, and systems without foundation : 
the second, in which it really becomes a science, includes but a 
short space, of from sixty to seventy years, but is distinguished 
by the constantly increasing extent of solid and useful observa- 
tions, and by the abandonment of idle geogonical discussions. 

* A copy of this Memoir was communicated by our former pupil Profeisor 
Necker for this Journal. 
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I shall scarcely dwell upon the long period with which the re- 
view ought to commence, as it presetita but the history of the 
wanderings of intellect, and hardly affords any result worthy of 
b^g preservetl. All the nations of antiquity, liowevcr, have 
had their cosmogonies, which, associating themselves with theiu 
mythological systems, connected the first origin of things with the 
history and the greatest interests of the liuman race. The Jews, 
and this is a very remarkable fact, were the only nation of an- 
tiquity, which, on certain particular points of the history of the 
earth, have (Wssessed ideas, the accuracy of which has been de- 
monstrated by the most recent observations of the most improved 
geology. 

The order of succession of organised beings at the surface of 
the globe, which, in Sacred History, corresponds with the order 
of their creation, and the comparative recentness of the human 
race, are indications of a supernattiral light thrown in the midst 
of the profound obscurity and absolute ignorance of the people 
of primeval times. And the sublime picture of the successive 
development of organisation uj)on the Earth, liad already existed 
inscribed at the head of our Sacred Books, many ages beibre 
the diligent and scrupulous investigations of geologists and na- 
turalists had attained to the demonstration of its counter proof in 
the bosom of the solid strata of the rocks and mountains. 

To search in the writings of the Hebrew Ljiwgiver for other 
data regarding the origin of the world, than those which attri- 
bute creation to its true and eternal Author; to hope to find 
documents respecting the different revolutions which our globe 
had undergone before the last c&tastrophe which has left the 
surface in its present state, and has rendered il susceptible of be- 
coming the abode of man ; to wish to discover in a book devot- 
ed to man, considered aa a moral being, to his duties, and lite 
knowledge of his sublime destination, statements in respect to 
the physical sciences, — all this may have originated from a re- 
spectable source, and from sentiments which cannot he too much 
prised ; but experience has apprised us, that those who, with 
the purest intentions, have become interpreters of the Sacred 
Test, in order to find, and have found in it, the contirmatitui of 
their own systematic views, have misunderstood its true object, 
and have benefited neither religion nor science. On the odier 
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hnnd, how culpable arc those who have sought, although nitl) 
out success, in tlie study of the revolutions of the Earth, for we| 
pons to destroy the foundation of the hopes and cons 
of llie whole human race ? 

Such are the reflections which naturally arise in the b 

lum who is obliged to dig among the philosuphica-romantic t 

bish of speculative geologj", upon reading the numerous The 

ties of the Earth, those producliona of an unrestrained i 

^nation, and an utter ignorance of facts. We shall not fatij 

you, gentlemen, with an aniilysls of the systems of Bm 

Whiston, Woodward, Lazaro-Moro, and so many other b 

modem authors, whom we see at tlieir pleasure creating ini 

datlons and abysses, rai«ng the seas from their beds, calling q 

mets to thdr assistance, and all to form a fantastic world, i 

ly different from that which exists. We would more willing| 

fix our attention upon the first wakening of tlie spirit of i 

ration, upon that dawn of true science, the first glimmerings^ 

wliich began to appear at the commencement of the ]6tb ceo* 

f tury, when Agricola, a Saxon miner, laid the foundations t^nu- 

f neralogy and the art of mining ; when Bernard de Palisey, a 

I mere potter, announced to the Academy of France that the Joedl 

If rfiells were really the w ork and ilie abode of animals ; when, at 

' R later period, Steno in Tuscany established the dislinctioD be- 

-■tveen the priaiitivc mountains and the secondary formations. 

But I hasten to arrive at the second epoch of the science, that 
\ in which the empty knowledge of cosmogonies was superseded 
mAy physical geography and raineralogical geology ; that in wbKb 
J die prhiciples of the immortal Bacon alone directed a study 
[> which had so long been perverted from the true path by imagi- 
'■ nation and speculative mania. 

It was at Geneva that this change was produced ; it was De 
It Saussurc who first discovered, that the method hitherto followed 
was not that which conducts to truth, and who proved, by his 
K example, that the natural history of the Earth, studied according 
■» to the same principles as the other physical sdences, would fur- 
Lnish itself alone and independently of every foreign idea, results 
^-sufficiently numerous and important to merit the particular at- 
T tention of correct and enlightened minds. 

Il is not before you, gentlemen, several of whom have heard 
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tlioEe great truths developed, in this very plafc,an(l upon days like 
the present, by the philosopher himself of whom I am speaking; 
it is not to those whom the remembrance of this illustrious man 
disposes perhaps at this moment to listen with more indulgence 
to his grandaon, that I shall offer excuses fur dwelling with a 
lively satisfaction upon the sei-vices which he has rendered to 
science. 

To form a correct estimate of what Saussure has done for 
geolt^y, we must see what it was when he first entered upon its 
study,— the spirit which directed him in its pursuit, — the state 
in which he left it, — and the impulse which his writings have 
f^iven to those who have come after him. Without entering 
intodetails, we shall yet remark, that, at the period at whtcli he 
commenced his labours, mineralogy and chemistry were still in 
their infancy; that the study of rocks scarcely existed ; that, of 
the small number of facts in physical geography related in for- 
mer works, which might have served as a guide to him, he 
quickly discovered tliat several had been too much generalized, 
aud that others were entirely erroneous. The topography of 
the districts over whicli he travelled, and which are now the re- 
sort of all Europe, was less known than is at the present day 
that of the Cordilleras or the Himalaya Mountains. There cxist- 
cil no charts of the Alps, and if he had not, on this occasion, as 
on many others, derived the most important mds from his friend, 
our learned colleague Mr Pictet, he must have renounced the 
advantage, indispensable in our day, of giving a graphic repre- 
sentation of the places which he descrilxKl. Thus, on all hands, 
he met with nothing but obstacles ; he had to make for himself, 
by dint of labour, a path into those fearful deserts, as into the 
domain of a science whose vast unexplored extent presented itself 
before him. 

Persuaded, as he says himself, that physical geography, or 
the description of our globe, can alone servo as a basis for geolo- 
gy, he proposed to investigate, first the mountains which sur- 
round us, and afterwards diose of more remote countries. He 
commenced with a profound examination of the minerals which 
our soil produces ; he classed them according to a method so 
philosophical, so independent of every idea foreign to their na- 
ture, of all hypothesis of origin, and of every consideration of |K»si- 
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; lie described then) with so much clearness, that, notwi 
Stiuidii^ the changes cfTecled in the nomenclature, we etill,, 
the present day, easily recognise, b^- ineanB of his descripti 

, the rodcs even the most difficult to diatinguish. 

Embracing the study of the Earth in its most extended 
UlioD, lo the examination of minerals, and the stratification of 
rocks, lie added that of the physical structure of mountain 
chains, of the form, direction, and probable origin of valleys; be 
■ought, in the present arrangement of strata, and in 
UoD of tl}e fissures by wkich they are traversed, data tor di 
mining their original position ; he recognised, in the action of 
temal agents, the operation by which diey daily eat, by little 

I aud little, into those rocks, so hard and apparently so iudeslruc- 
lible. It was this which led him to observations upon ihe gla- 
ders, the anows accumulated, from time immemorial, upon the 
declivities of our Alps ; and it was still his desire of advanciug 
physical geography, that gave rise lo his labours in physics, and, 
in particular, to his Treatise on HygroFuielrv. Thus, with him, 
i¥ery thing converged toward one object,— that of collcetingma- 
terials for the history of the globe. 

In proportion to the avidity with which he sought for facts, 
was the care with which he avoided vain speculations. If he 
•ometimes advances a hypotlicsis, it ts with a reserve justly ad- 
niired, although rarely iwiitxled, and only when the facts seen 
Hnpertously to command it. When new facts come in opposi- 
tion to his former opinions, he abandons ca modifies them with- 
out regret. 

He has even carried thJs wise restnrint so far, that that com- 
pKihensiveness of mind wliich, in the immensity of science, at- 
taches itself still more to what is to do, iban to what has been 
done, may have lieen taken for a loo great timidity in general 
iiiog his observations. But, if Saussnre, after forty years of 
duous study, in the part of the Alps comprised between' 
Tyrol and the Mediterranean, during which he attached 
aetf particularly to the central part of the chain, the most dtfli^ 
cult to explore, and the most extensive,— if Satissure, in exposing 
the general results of his observations, has not been led to disco- 
that regular succession of formations whii^ the Getmsn 

I geologists were the first to detect; if he avows, that the countriei 
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which he has explored have presented oulr in finite varieties in 
the miiKtalogical order of the rocks, with relation to the physi* 
cal BtruoTura of the chiun ; all tins finds n read^ explanation 
(and those who are acquainted with the mineralogical geogra- 
phy of Europe will he convinced of it), in the circumstance, that 
there is no country le.ss adapted for the regular study of forma- 
tions than the chain in our neighbourhood, and which is itself 
only a small portion of the vast geognoslicjil system which may 
be denominated the Chain of the Alp*. 

An inconsiderable number of different formations occupy 
there a prodigious apace ; the strata of which they are composed 
present gigantic masses, and their structure assumes such a de- 
gree of development, that mere subordinate beds cover a much 
greater surface than elsewhere whole independent formations. 

Add to this- the irregularity in the position of the strata, 
their numerous and enormous contortions, the absolate want of 
relation Ijctween the mintiTalogical and the pliyscal structure of 
this portion of the chain, and say if it wjs possible, for even 
the greatest genius left to itself, to diacover that regularity in 
the order of succession of formations which has been traced in 
other countries, in characters so dear anil so easily accessible ; 
since, even at tlie present moment, with all the perfection \a 
which geology has attained, antl, notwithstanding the great 
number of expert observers who have travelled among the Aips, 
we have not yet discovered the key of the enigmatic arrangement 
of the formations of which they are composed. 

Bat, if we consider the list of agenda which concludes his 
works, we shall there see exiwsed, under the form of questions, 
■11 the most important positive or negative results to which the 
study cS the Earth should lead. Without doubt, the great itrt- 
provements which have been made in the science, would reqinre 
the addition of a considerable number of questions ; without 
doubt, aUo, several of those problems have been resolved by the 
illustrious author, or by his successors ; but tlie greater number 
atJ41 require to be answered ; and these agenda, although pub- 
lished thirty years ago, should still, at the present day, form an 
indispensable guide to him whose object ts to pursue the study 
of geology in its full extent. They have marked out all tht 
KniCes which should be travelled by him who wishes to embrace 
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thai study ill its most coinprchcnrivc acccptalioD. The meaos 
of observation may be ameliorated, the result simplified or gene- 
ralised, but every where in the fundamental questions do we 
find the impress of the steps of Saussure upon the path of trulli. 
It is not, therefore, so much the number, or even the import- 
ance of the detailed observations ; it is the spirit which has guid- 
ed him in the whole of his career, the spirit with which he has 
animated Dolomleu, Spnllanzani, Falassou, and those who have 
immediately followed his traces in the purely philosophical in- 
vestigation of nature; it is that spirit which he has excited, 
which renders him worthy of being considered as the illustiioos 
representative of the new era of geology. ^^^^ 

(To be continued.) ^^| 



AuT. XVI. — On the Number and Situation of tlie Magnetic 
Poles of tfie Earth. By Professor Hansteen*. 

A. HAT the magnet attracts iron was known to the natura- 
lists of Greece and Home, If we strew iron-fltings upon it, these 
cling with peculiar fastness to the two opposite ends, in which 
the greatest power thus seems to redde. If we hang up a mag- 
net by a thread, or allow it to swim in 'quicksilver, or place it on 
a small bit of wood floating in water, we shall find that it will 
never come to a state of rest, till the one end point to the north, 
and the other to the south. This quality of the magnet of point- 
ing, when it is left to move at perfect liberty, towards the north 
and south, the poles of the earth, is called its polarity ; and tfie 
two stronger ends its poles. On this polarity is founded the 
construction of the mariner's compass, the needle or index of 
which is nothing else than a prismatic piece of tempered steel, 
which, by being rubbed on a magnet, has acquired the magnetic 
powers, and which is placed on a pivot, on which it is at liberty 
to turn itself in all directions. 

When this remarkable quality of the magnet became known 
to Europeans, ' 'ter hid in darkness. About the end of 

the 19th cent evident traces of the use of the com- 

pass. It is t *hat the Chinese were acquainted 

with it long 1 d ; and it is highly probable, that 
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the Venetians, in tiieir commerce on the Red Sea, brought the 
knowledge of it with them from the East. That our Norwe^an 
ancestors in this, were not hchind the inhabitants of die south, 
may be seen from the lai part of the Landnama Book, chap. 3. 
sect, 7-, where it ia related that the famous Pirate Floke ViU 
gerdafson, the third discoverer of Iceland, when, about the year 
860, he went out from Rogaland in Norway, to search for Gar- 
darshotm, (the old name of Iceland), took with him three ravens 
to serve him as guides. When on the o]wn sea, he let go one of 
these birds, and if it returned to t]ie ship, this was a sign that 
it saw DO land. If, on the contrary, it flew off and returned 
not, they followed its flight, in hopes of reaching the land to 
which it bent its course. At Smorsund where his ship lay ready 
for sdling, Floke had proclaimed a great premium for training 
ravens to this service ; since says ihe Landnama Book, the sea- 
man had no magnet in our northern lands in those days. As 
this book was written about the end of the 11th century, the 
polarity of the magnet must then have been known in the north 
here, though the proper compass is not expressly mentioned. 

It soon became, of course, a matter of question, what is the 
cause that the magnet, when at perfect liberty to move, always 
arranges itself witli its poles towards the north and soud). 
The following remarks seem to lead to a satisfactory answer. 
Place two magnets in such a situation, that, by this free motion, 
their north and south poles may be distinguished, it will he al- 
ways found, tliat, on bringing them near one another, the north 
pole of the one repels the north pole of the other ; and, in like 
manner, that the south pole of the one, repels the south pole of 
the other : On the contrary, the nordi pole of the one, attracts 
the south pole of the other. This law may be more briefly ex- 
pressed. SvmUar poles repel, dissimilar poles attract, one ano- 
tlier. From this we conclude, that the globe of the Earth itself 
must be a large magnet, which, in the north, somewhere in the 
nraghbourhood of the pole of its revolution, the geographical 
pole, has a magnetic pole of the same sort with that of the mag- 
netic needle which points to the south, and in the neighbourhood 
of the southern geographical pole, a magnetic pole of the same 
sort with that of the magnetic needle which points to the north. 
The north end of the magnetic nec^lle is attracted to the norlji. 
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by the north pole of the earth, the south magnetic pdie ; aftd re- 
pelled from the south by the eartVs south pole, the north mag- 
netic. The reverse of this takes place with regard to the toulh- 
era ha)f of the needle. The pondon of the needle thus depends 
on this double attraction and repuluon. If, over the whole muv 
face of the globe, the magnetic needle pointed due north fend 
south, we should at once conclude that the earth'^s magnetic 
poles coincided with its geographicaL But, after men bad been 
acquainted with the use of the compass for SOO years, it was 
found by more accurate observation, that the direction of the 
needle declines from the meridian, which declination is called the 
Variation of the Compass*. It was farther observed, that tliis 
variation was different, at different parts of the earth ; in one 
place to the east ; in another to the west ; and3 at last, at a later 
period, that, at the very same place, this variation was not the 
same at different times. This remarkable phenomenon can be 
explained in no other way, than by supposing, that the magnetic 
poles are situated at a considerable distance from the poles of 
the earth^s revolution ; and that these poles, from one year to 
aAQthef, ate changing their position. But as there are natural 
n^agnets which have four poles, two of each name, it is not im< 
possible^ that the earth may be found to be such an anomalous 
magnet. Here, then, arise the two following questions to he 
solved. Are two magnetic |K)les suflBcient to explain all the phe* 
nomena of the variation of the compass, or are we under the nc" 
cessity of assuming more ? What are the position and motions 
of these poles ? 

It may be asserted, without any extravagance, that the inven-r 

* The first discovery of the variation of the compass is commonlj aBcribed to 
Columbus, who> among other perplexities he had to sufPsr from his mutinous erew> 
was questioned by tbcin whether^ at sych a distance from the parts of the earth 
hitherto known, the compass might not point to quite other directions than nort^ 
and south, and thus mislead, instead of guiding their course. To satisfy them cm 
this matter, he observed the setting of the sun, and found that the needle actually 
deviated two degrees from the meridian.. It was half a century after this befoxe 
the exact amount of the variation was known. That it was so lately discovered 
in Europe, and not at all known in China, where the compass had been loqger 
known, may be accounted for from this,-^hat in Europe it was at that time very 
small, and in China, for these 200 or 300 years, in some places nothing, and no* 
Where exceeded 2\ 
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Vion of the compass, more llian aay otlicr discovery, lias given 
us possessiou of the whole circle of Uie earth. Without its 
guidance, navigation must have Leen confined to sailing alo:^ 
the sea-coast, without losing sight of land. By aid of the com- 
pass, the seaman can always steer his ship in a certain direction, 
ascertaining what angle her course makes with the meridian. By 
means of the log he measures how many miles he has sajli^ 
From his course thus and his distance, he has ^mple geometri- 
cal principles by which he can calculate how far he has advanced 
south or north, east or west. He thus always knows, too, where 
he is. To steer by the stars was a thing very difficult, »nce the 
heavens were always revolving ; when they were covered with 
clouds, it was altogether impos^ble. It was the compass which 
shewed to Columbus a path over the Atlantic Sea to America, 
which guided VascQ de Gama round the Cape of Good Hope, and 
the undaunted Hernando Magellan round the globe. la the 
tract of these heroes followed caterprising seamen, who, from the 
hope of g^n, were continually endeavouring to extend their dis- 
coveries in alt directions, till the whole surface of the earth now 
lies open to us, from the ice-bound coaats of North America to 
the southern Thule. In the South Sea, at Otaheite and the 
Sandwich Isles, arise Christian states, where, witli Christianity, 
the mind is awakened to a more intellectual animation. In 
the tract of commerce slowly follows the higher cultivation of 
Europe, which shall at last encu-cle the whole earth ; so that 
different races, endue_d with different talents, shall in the end 
unite in rearing the temple of wisdom, which now stands before 
«ur fflght as an ideal vision. But what rcactJou has this disco- 
very occasioned in our own part of the world ? The gold of 
America has flowed in streams to Europe. States have risen 
and sunk as the tide of commerce was in their favour or against 
them. Envy and emulation awakened men's passions, and ex- 
cited the most bloody wars and revolutions. New wants were 
introduced, and with them new activities. The sciences them, 
selves felt a mighty excitement to progress. Long dangerous 
voyages made it necessary to discover more certain methods of 
determining a ship's place at sea, than were formerly known ; 
for the log is attended witli certain unavoidable mistakes, which, 
during a voyage of several months, lise tu a considerable amuunl- 
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ArtidU applied their ingenuity to invent new and more abcuoUe 
instruments and time-jneces^ by which astronomical obaervatkxM 
were to be made on ship-board. Astronomers were called onto 
make more accurate determinations of the places of the fixed 
stars, and the motions of the sun, moon, and pbineta *. Maiiie>^ 
matics, the foundation of astronomy, had to be formed anew, 
and, in the hands of Newton and Leibnitz, acquired an eidaigei- 
ment, by which it first became possible to give an account of the 
many irregularities in the motions of the heavenly bodies^ which) 
before, could neither be explained nor calculated. New and 
hitherto unknown natural curiosities were brought home, whidi 
more than doubled the extent of our museums. It may be as- 
serted, at the same time, that, if the compass had not been in- 
vented, the Incas, the children of the sun, would have still sat 
on the throne of Peru, and tribes, whom avarice and fanaticism 
have extirpated from the face of the earth, would have still lived 
happy in their native lands. The mightiest naval povirers of 
Europe would, in that case, too, have acted but an inconddoa- 
ble part in the annals of history, and the whole of Europe would 
have been farther from the period of its maturity, and, there- 
fore, from the period of its decline. But the friend of humani- 
ty would, at the same time, have wanted this precious consola- 
tion, that, if ever base degeneracy, or the contentions of selfish 
interests, should force the muses to fly from Europe, they will 
find certain and ample refuge in the New World of Colum- 
bus f. 

Besides the interest which a more accurate knowledge of the 
magnetic powers of the earth thus derives from its importance 



* The famous astronomical Observatory at Greenwich was erected for this ex- 
press purpcfse, in the year 1675; for, in the Royal Edict, concerning it, the Direc^ 
tors were commanded, **• That they should apply themselves, with the utmost caie 
and diligence, to rectify the tables of the motions of the heavens, and the places of 
the fixed stars, in order to find out the so-much deshred longitude at sea, for the 
perfection of the art of navigation." And a series of men, of distinguished t»i 
lents, provided wit^ the finest instruments, have, for a century and a hal^ feith* 
fiiUy endeavoured to accomplish this purpose, and have delivered to us an unin- 
terrupted series of ' ^crvations, on^which the whole newer determinations 
of astronomy are 

^ Science ha th and decline. Why should we think her 

most likely to dcp « where she is most firmly established ?— T. 
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to navigation, it acquires a still higher from llie Iiglil which it is 
probable it will yet throw over the whole of science. The in- 
terior structure of the earth, it is beyond our power to examine 
with the bodily eye. The greatest depths to which we are able 
to descend beneath its surface, arc almost nothing compared 
with the diameter of the earth. In the mean time, the opera- 
tion of the powers of nature on the surface of the earth, discover 
its interior. Thus, the deviation of the plummet from a verU- 
cal line in the neighbourhood of high mountains, from the at- 
traction of the mountain to the plummet, shews, that the mass 
of the earth, taken as a whole, is alwut five limes heavier than 
water, heavier also than most species of stones, and in all proba- 
bility, therefore, the greater part of it composed of metallic sub- 
stance. In the same manner, the yearly and daily periodic 
motions of the magnetic needle, are a mute language, revealing 
to us what is going on in the bosom of the earth. The aurora 
borealis, too, is probably the result of a struggle of powers 
put in activity by the variously constituted substances compos- 
ing the mass of the earth, which we may thus perhaps one day 
learn to know ; for, to advance from ejects to causes, is the na- 
tural progress of saence. 

Although the answer of the questions on this subject seems 
thus to have both a theoretical and a practical interest, it is not 
every one's afiair to engage in extensive mathematical investiga- 
tions. I have therefore thought that I might perform a task 
acceptable to a number of the readers of tliis Journal, in giving, 
in as i»pu1ar a manner as possible, a statement of the most im- 
portant results of my researches with regard to the Magnetism 
of the Earth. 

The two charts which accompany this paper *, are two s^- 
ments of the surface of the earth, from tlie poles to latitude 
50°. The longitudes are reckoned from the meridian of the 
Observatory of Greenwich, as most of the sea observations were 
made by English navigators, who count from that meridian. 
The arrows scattered over the charts give the direction of the 
magnetic needle; the end next the poles marks the place of ob- 
servation, the angle which the meridian forms with the arrow, 
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•gives the vamdon of the compass as it tras fbimd by dbseiYa. 
tioD. The observations marlced^on the soutbntt .charts an atl 
.taken fioni Captain Cooke, and fidi between the years 1772 and 
1777. The observations on the northern segment are fram 
Captain Gooke, Captain Phipps, afterwards Lord Mulgitavc^ 
Commander^ now Admiral, Lovoioni, Captain BilBi^ .and 
ethers, and All about the same time. With some older nnd 
later observations the date is given. The most important ob» 
servations made during the two hut English .expefdUtaoina^o the 
North Pole <1818-18S0), are marked by a star. As there wsi 
ao diort an interval between these two series -of udbservaticin^ 
Ihey are given as belonging to one period, and may be tion* 
sdered as representing the magnetic state of the gkbe for the 
last quarter of the foregoing century. 

Over the whole of £ur(^ the variation of the compass^ aCthe 
present time, is westerly. If we rcross, from east to west, over 
the Atlantic sea towards Greenland, it increases as we approaA 
nearer the southern promontory of jGrreenland. Thus at Petors- 
burgh, it is about 8^ west ; at Stockholm, Wi ; at Chrisdaiua, 
W; at London, 24t''i ; on the north coast of Iceland, it is above 
40°; and at the cdony of Good Hope, in Greenland, it is above 5P. 
From the west coast of Greenland to Hudson^s Bay, it decreases 
again a few degrees ; but in Hudson^s Bay this decrease is so 
great, that, in the year 1769, at Prince of Wales*s Fort, on the 
west side of the bay, it was found only 9* 41'. Farther in on the 
Continent, it vanishes altogether, becoming afterwards east^ly ; 
and increasing in this direction so much towards the west coast 
of America, that, in the year 1778, it was found, by Captiun 
Cook, at Nootka Sound, to be 19° 51' east; and at Behring's 
fitraits, the same year, 85° ST. If we lengthen the arrows from 
Nootka Sound, and Hudson'*s Bay and Straits, it will be founds 
that they meet in a point which lies about 20° from the pole, and 
259° east from the meridian of Greenwich. 

(To be continued.) 
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A»T, XVII.— Oh thf Natural Hiatory g^ t)tc Salmon, and on 
ike Setlmon-Fisheriis, as slattd in tfie " Repori_from Hie Se- 
lect Committee on the Salmott-Fi^Juries qf the United Ktiig- 
dom, ordered hy the House of Commons to be printed, 17(A 
June 1824 ;" with Remarks. By a Correspondent. 

X HE attention of the country has long been directed to the 
Salmon-fiahenes, in consequence of the numerous dJscuBuons 
which have taken place in our courts of laiv, respecting the 
ngfats of different proprietors, and the legality of certain engines 
or modes of fisliing. In llie river Tay, and its estuary, htiga^ 
tjons on this subject were, at one period, carried to a very great 
extent; and the heritors having fishings in the river, succeeded 
in establishing tlie coble-net as the only legal engine of fishing 
in the estuary, and suppressing all fixed apparatus, euch rb 
«take-nctG. Two years ago, these victorious upper heritors 
brought in a bill to the House of Commons, for the ostendble 
purpose of promoting the interest of the fisheries in tlie river; 
but the under heritors succeeded in convincing the House, that 
the end could not be gained by a change of a Jeia ditya in close 
lime, nor by t!ie police regidations proposed ; and the bill was 
thrown out. Last year, the attempt was renewed, to introduce 
a amilar bill, and with no better success. The House, however, 
having the subject tlius pressed upon their notice, and aw&ro of 
its national importance, resolved to examine it in all its relations. 
A Committee was accordingly appointed, and the evidence taken 
constitutes the Report to which wc now propose to direct the 
Attention of our readers. With the exception of one wtlness, 
" Henry Home Drunimond, Esq. a Member," all those exa- 
mined are individuals actually engaged as sahnon-fishers, and 
practically acquainted with the sulyeck Among these, some seom 
acquiunted only with coble-net fishing; others appear equally 
well skilled in stake-net aa in coble-net. There is a paper added 
to the Report, which was delivered in to the Committee by Sit 
Humphry Davy, on the SaJmon-Fishcries, in which the princi- 
pal statements are at variance with the testimony of those wit- 
nesses who are the most extensive salmon-flsbers in the United 
Kingdom. 
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In order to enable our readers to perodve the evils which ex- 
ist in our salmon-fishing practices, and the principles by which 
the Legislature should be guided in framing new r^ulations to 
xemove them, we shall connder the facts brought to fi^t, or 
established in this Report, relating to the habits of the fish ; then 
inqiure into the nature of the alleged grievances by whidi the 
fisheries are injured, and proceed to the consideradon of the re- 
medies proposed. Without quoting in every instance the words 
of the witnesses, we shall refer to the number of the page of the 
Report It would have been more convenient had the ques- 
tions, with the answers, been numbered, as the references could 
have been made with greater distinctness. 



HABITS OF THE FISH. 

In the course of the examinations which are here recorded, the Committee 
seem to have been anxious to determine the different spedeB of fish usuaUj 
fiiund in the sahuon rivers, or captured in the nets. This is an object of ooo^ 
fdderable imjportance, with the view of regulating the size of the meshes of the 
nets. 

L Salmok. — All the witnesses are of the same opinion with regard to this 
species ; but thej differ greatly as to this question, ^* Whether the salmon of 
one river can be distinguished from those of another by any definite charac- 
ters." Mr Halliday has '^ compared them in Ireland, England, and Gotland, 
many times," and says, '^ I cannot make out the distinction of one river's fish 
from that of another ;" p. 87> Mr James BeU states, ^ I have a little guess ; 
not altogether ;*' p. 22. J. Proudfoot conaders the Tweed fish as smaller 
than those of the Tay, and those of the River Isla as smaller than those of 
the Biver Tay ; but, when asked if upon meeting with an Isla fiish and a Tay 
fish in the frith, he would know the one from the other, he replies *^ No ; I 
would not ;* p. 25. On the other side of the question^ Mr James Wilson, in 
reference to the North and South £sks at Montrose, declares, that '' the spe- 
cies of salmon is quite different in these two rivers ;*' and adds, '^ One is a large 
coarse scaly fish, and the other is a smaller and a finer fish ;** p. 14. Mr James 
BeU states, that the ^' Aberdeen fish is quite different from the Tay, different 
in the scale ;" p. 28. Geo. Little, Esq. states, that the salmon in the Shannon 
** grow to a large size ;" and adds, " We have three fishings that fall all into one 
bay in Ireland, the Bush, the Bann, and the Foyle, and we can easily distinguish 
the fish of all the different rivers when we take them. The salmon in the 
Bush is a long-bodied round salmon, nearly as thick at the head as he is at the 
middle. The sal ve kill at the Bann, is what I call a very neat 

made fish, very 1 ilders, and the back fin tapering away to- 

wards the tail, ^nt shaped fish from the Bush fish. The 

Foyle is a river t ny large salmon in." p. 112. 
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A coiuiderdble deRree of importance seems to be atlaehed to this broncfa of 
the inquiry, with Iheviewof detenmning the iiiiestian. Whether the fish tired 
in a particulur river always return to their birth-place, and to no other riTcr. 
Sir Humphry Davy aiiKmes that " aahnon, and sahnon.trout, belong, in &ct, 
to the river in nhich they were apavned," and Uiat " each variety of salmon or 
■almon-tmut sSects a particular river, and always returns to it:" p- lU. 
Tlie other wiLnessea eeem generally to entertain the same opmian, Mr little 
has been told of evidence on this subject, p. 113. ; but no/acia ore communica- 
ted. Indeed, Mr Halltday oturti, that '■' tliey do not all come tii the eame river 
in which they were bred (" and as a proof of this he states, " I found the dif- 
ferent rivers vary from one year to another ; but when one is protected and 
another unprotected, the unprotected river keeps up its quantity as well sa 
the protected one ;" p. S7- Judging from analogy, we should conuder it pro- 
bable, that, in the absence of deranging circumstances, the fish bred in a river 
would generally return to it; but not a. few, under the influence of those 
feelings on which depend the peopling of Uic globe, would wander into other 
rivers. And when we consider the pern^ecvlionii from seals, grampuses and 
sharks, to wbicb salmon ore exposed in the sea, in connection with their 
social or greffarioai duponition, it is impossible to avoid drawing the inference, 
that the Iriiet belonging to different rivers must be frequently diyiersed and 
MiMd, and have their future movements controlled by other circumstances 
than the localities of their birth. In point of fact, salmon, eo fiir from be- 
longing to the risers in which they were bred, belong to the sea, the place of 
th^ onjinar^ reitideHce, where they jjmo imd/eed. The ordinary laws of citi- 
zenship, therefore, are not applicable to aicUnon. 

II. Grii.se — Sir H. Davy and Mr John Wilson conader this fish as a 
young salmon ; other wltneasea, as Messrs Little, Johnstone and HoUiday, 
entertain a different opinion, viewing it as a iSaiinei ipctia. They found this 
apnion of its claim to rank as a species on thecircumstances, of its being found 
fuU of milt or of roe,and of its spawning and return to the sea aaakell or spawned 
fisli. But fish spawn long before they attain maturity, consequently this test 
ia of little value. But other proo& are olTered. Mr Johnstone says, " The 
grilse is a much leas fish in general ; it ia much smaller at the tail in propor< 
tion, and it has a much more swallow tail, much more forked ; it is smaller 
at the head, sharper at the point of the nose, and generally the grilse is more 
bright in the scales than the salmon ;" p. 38. Mr HaUiday states, that " a 
grilse's toil is very much forked, like that of a swallow ; a salmon'a tut is 
not forked like that of a grilse, and the chowk fins (pectorals) of a grilse are 
much more blue in their colour than a salmon's ; a grilse is much smaller at 
the heai! and immediately above the tail than a salmon is ; it seems to be a 
different fish in shape every way ; besides, it goes up full of spawn in the end 
of the year, and does not come down till the B[ning, when it is a kelt grilse, 
while the young salmon are coming up the rivers in numbers of at least fifty 
young salmon for every kelt grilse that retuma to the sea ;" p. G3. Mr Little, 
who entertiuns a similar opinion to thS two preceding witnesses, state?, that 
([rilseB enter rivers in June, seldom in May, p. 1 12., (confirmed hy Mr Ilal- 
liday, p. 63.) ; and adds, " We do not find in some rivers the same proportion 
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of griliM u nlmoA w we do in others f ftr inetMieB, in our fkAhag at the 
Fo3rle,iicoiuiiUilmo8teiitSrely of grille;** p. 110. VThett fhey ftnt mppttt 
in Ae riven, ikej ere from It to 3 Ibu in weight, ** end they incfeeee gradneL 
If ercKf we^ during the time we kill them.*' At the end of the eeeeon thej 
weigh "^ «, d, or 10 lb.** He likewise itetee, *' Our water keepen tell me thit 
th^ very seldom eae a »mlmon and grUae bretUng togeilmr^ but they have ten 
It occaiionaUy, but not generally « very seldom ;** p. IISl There can be Utfle 
doubt, that the term Gnbe is used in general to denote a young aahiw, 
though the same epithet is probably bestowed upon a distinct speeiea ef the 
genus Salmov with whkh it seems to be coo&unded. 



III. TKOno'T.««-Sir H. Dnvy consldeis 8almon«peal, flewen, and BnU^zoot, 
as constituting one species, the 8almo Erimc of linnnus, the most ooneot i^ 
pdiation of which is SeM^tnmL The Salmo TruOa of linnvtts, however, hat 
been uiii«eriial/y regarded by British systematieal writers as the cornmon J^mp 
fnmii and the Salmo Eriox is a very diflferent q^edeiSr The term Bfiom^ st 
fint employed by Alberius Magnus in the thirteenth, and by Cuba in the 
fifteenth century, was oonsidexed by Artedi as referring to the Conunoo 8tl<' 
men f Linnseus afterwards employed the term as a trivial name to the ^ 8L 
m«4*^i1i)i dnereis, cauda extreme cquaH** of Artedi, and the Grojf of Willfi^ 
by and Bay. De Laoepede continues the term in its linnean sense \ and^ we 
nay add fx the information of the learned diemist, that S. Tmtta and 8!« 
Eriox are both well characterised species and natives of Great Britain^ Let 
Inm count the rays of the gill^ap if he doubts; Mr Johnston says, ^ Al« 
though in some friths and rivers, where there are a great many salmon, there 
are also great numbers of trout ; yet m others, where there are a great 
many salmon, there are very few trout ;*^ p. 38. Mr HaUiday states, "• In 
the Annan I have known us get more sea-trouts in one day, than we shaK 
get in the Tay in a whole year ;*' p. 64. Mr little declares, '^ that the sea- 
trout are not found in all salmon rivers. Vfe do not see any thing like the 
ipey trout, or like the trout that is caught in the Solway Frith, er like the 
trout that is caught in the Tweed, in any of our fishings in Ireland. They 
do not breed, nor are they to be seen there;** p. Hi. Sir H. Davy states, 
that *' the different habits of the salmon and sea-trout are well demonstrate 
ed in the Moy, near Ballena in Ireland,*' on which tliere is a large pile near 
the town, and which, below the fiill, is joined by a considerable stream. ^ The 
safanon leap this &11 9 the sea-trout almost aU spawn in the smaller stream, 
a few miles from the sea;*' p. 144. There is some strange blunder hei«' 
Mr little, the tenant of the fishings on the Moy, says, there are trout, ** but 
not the trout called the Sea-trout ;" and wiUi regard to the pik or &11 which 
ebatructs the prepress of the trout, and over which the salmon lei^, he ad^ 
" They can go over it at tide-time, without leaping ; after the tide rises they 
euk go «ver it ;** p. 134. He likewise observes, " A trout goes very fiu* up the 
river to spawn.**—" '^*- ^Uer the fish is, tiiey go tiie higher up into Oie littte 
streams to deposi • Hit the trout in the Moy are quite a difierent 
Mad of trout froi Scotland the salmon or sea trout ;" p. 134 

IV. WmTtr onsiders this fish as a young salmon, and 
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stales, that the; are ** witliout viiit/t ova or ipermatii) etcretian ; kce fiiunil la nL 
tnon riversi a mile or Cvu IVoin 1l;e sea, and wliicli return V> the ten, without 
attempting a farUieT migration ;" p. H^. Mr Utile, who knows this fi^ by 
different names in ditferent rivcm, as hidings, whit^nga, oi Hnnocka, declatea, 
"^ We never see such a fish in Iretanil, in the rivers we are fonoeroed with." In 
tberiv^rstiiatnuiintutlieSolwaj Frith and inthu Tweed, and in eumeatbet 
rirers, tliej Rrefaund; but in > great number of rivers thejare not. They AM 
onlv found ia those liven where they hreed. Tliere are a few in the rirev Tijr* 
sbuiicd, and beaded, and tailed like a salmon. They are from IS to IC indiM 
in length. Some of Ihem will cut up reA, but tbej aie mostly white — Wo 
frequently do net Hnd them in rivers wtero sulmon ore : there are manyrivera 
wti^ae tliece are saknan, wbere no such fit^h are known ; we see them gMHf^ 
down itti in the same way as Hre sw a Urge salmon going down after spawn- 
log;" p. 110. Mr HallidiT Htutea, "that in Carlisle they call them whiliuga: 
ID Annan hiiUngs, and in the north Hnnocks. 1 never saw any in the Tay ; 
but 1 bave taken 100 dozen in tlie Annim at one draught. Jl is about IS in- 
ches lon^. The tail of Ibo hjrling is btmighter than tlint of tkc salmon or 
ghbe, anil k is quite a short-headed fish ; neitlier decs tbc head of the hiding 
shoot like that oi' the sulmon when he is going to spawn. The laigest I ever 
saw was about |t^s of a pound. My reasons for believing that they are not 
the young sulniDn, arc:, that when ^' they go up the rivers, they ore ai /all of 
4paum Cot their size as the salmon is ; and when they cmae down in the spring 
of the year kelM, we are getting tlie young salmon ;" p. 63. Mr Johnstone 
agree* with tlie preceding witnesses, in asserting the ordinary presence of ors 
■aJ spemuLtic secretion, and in conniilering this fish as a distinct specula. 
" They are called hirllngs on the Scotch side of the Solway, whitings on ths 
English side ; fairlings, wbitingi or whitUngs at Berwick ; whitelings in tlie 
Tay ( and iimiediB in the north of Seotlartd;" p. 37- 

V. Pi(S.»Mr little ia the only mtoesa wh» ia questioned in refcwince 
lo this fish. " I have seen them ; but I consder them merely a ft'esh-wotes 
Bah, or a species of fish by themselves, uoconnected with our solmon-fisherieB 
aUt^thert'" p. 113. 

It is probable, that some ^cies of migratory trouts Itave not been noIU 
eedot alL The river fishers ore bcttcracqutuntal with the trouts thm Uic fiitb 
lishers — But we return to the Habits o t the Saliios, as ftimiahing mate- 
nab for regubttng the L^slative enacttiienta of this kii^om. 

Before entering upon Uiis liranch of the subject, it may be proper to state, 
tbat the present legal lime for be^nning the saluioD-fishing varies in diffe- 
rent rivers, iVoni the loth December (in the Tay) to tlie 12th March (in the 
Sulway) ; and that the fishing-season legally ends, according to the rivers, 
fcom the 12th August (Ireland generally) to Uie 4th December (in the Teign^ 
How &r these terms are suitable or impreper trill presently appear. 

In the mace important actions of the salmon, vi^. migrnlion and ^nwn* 
ingi there is a ssoson during which these are executed by the greatest numbei 
■f individuals, occupying, however, a range of some montbs. But there ore 
iitdividuals, executing Utese operations irr^ularly, at other periods; iUr 
Idtde NT)-*, ■' There ate Eune liveS) in wliich you wilLfet sc 
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the jefrroaiidt**p- 11^ In the iprtfytMiiAt, few fish enter riv^sithc^ n- 
pidl J faicreMe in numben as the flummcr advances, and in autumn again tfa^ 
hegin to decreaae, leaving the winter montha, aa to the aacending nugratkiiy 
to constitute a dead aeaaon. 

The eondUioit qf rkoen in the spring' influences the movements tS the sil- 
mon. J. Proudfoot states, that, ^ in the spring of the year the fiah alwajs 
occupy the north side of the Taj (i e. the sunny side of the river)^ The 
north side fishing kills flu: more fish than the south side;** p. 28. Mr little 
atatea, that in ^ the river Shannon the salmon fishery is nearly over ty 
the middle of May,** p. 114. ; and that he does ** not get many fiah in the 
Foyle of any kind till the end of May ;*' p. 112. When the great differences 
existing between different rivers, in the quantity, temperature, and contents 
of their waters, are duly considered, we need not wonder at the influence these 
dicumstances may exert on the motions of salmon ; but if we make a difib* 
xence in the dote aeamm between one rwer and ano^er^ we must, with equal 
propriety, establish a similar distinction between the mouA tide and Hie noKl 
Me uf every river. 

In rivers, during the early spring months, the fisheries are <¥*Viqm pro- 
ductive : even Lord 6ray*s fishings on the sunny side of the Tay, acoonffing 
to J. Gilliea, ^ taking the average from the l(Hh December till the end of 
January, will not, one season with another, pay the expences or little moie. 
There are some very good fishings in the month of February ; perhaps in the 
month of February there will be ten days of those fishings, and scarcely take 
one fish.'* The same witness adds, in reference to the kind of fish taJEcn at 
those periods in the Tay, ^ You will get ten foid fish till the middle of Fdi- 
ruary for one dean one ;" p. 139. As the season advances, the salmon appear on 
the shores, in the estuaries, and enter rivers in greater numbers. The stake- 
nets, in such places, according to Mr HaUiday, ^' are seldom productive but in 
May, June and July ;" p. 68. '^ The fishings fidl materially off about the 
middle of August, and to the end of it ;*' p. 69. & 84. '^ In September they 
catch almost nothing ;*' p. 84. These conditions vary much with the sea* 
son. The salmon are most abundant in dry seasons on the shore, and in 
estuaries. In rivers, they abound most in wet seasons. Mr Halliday on 
this subject offers some very pertinent remarks : ^^ Because the stake-nets 
take the salmon at that season of the year when they would not go into the 
rivers ; the rivers are not in a state to receive them, they become so heated ; 
the rivers likewise become so very small, and the water gets so hot at that sea- 
son of the year, when salmon is most plentiful on the coasts of Scotland, that 
they will not enter the rivers, the rivers being then not in a fit state to re- 
ceive them ; it is by the stake-nets that the fish at that season of the year can 
be taken in the greatest quantity ; it is at that time too that they are in the 
greatest perfection ; very few would be taken except by the stake-nets ; and if 
they were not so taken, they would generally be lost altogether ; a great part 
of these fish that *^ ^t ^n.nets do take, are taken going out to sea : even in 
the friths and & ^sh do not go far up in the warm months. In. the 

course of my pi I have carefully observed the upper stake- 

nets in comparii when the seasons were dry, the upper 

stake-nets took aparison at a particular time of the year; 

in one season, y very dry and warm, the fish in the neap- 



Ofki (M tlie Saimon-Fisttef^s. $41 

liilet did Hot even approach the highest stake-net, namely, Seaside and Birk- 
faill ; when the gpringwtides became high, the fish came up to these nets, and 
Were taken % but when the tide fell off again^ the nets on the lower parts of 
the &ith, on Mr Dalgliesh and Mr Maule's properties, caught a great deal 
more fiali at that particular time of the tide, when the fish did not float up so 
high as the upper stake-nets ;** p. ^2. In conformity with this statement, J. 
Proudfoot deebures, that, ^ in rainy seasons, in heavy speats, the upper fish- 
eries (in the river) give more fish in proportion when the river is high than 
when it is little ;** p. 26. 

The fish which enter rivers in the spring and summer months, have rd^ 
but in May, for example, it is very smalL As the season advances, the roe and 
milt are found in a riper state, until the time of spawning ; but in these re* 
flpecta, there are individual differences. Now, since salmon enter rivers months 
b^re they be ready for spawning, Do they remain in the river until that pe^ 
riod, or do they occasionally return to the sea ? On this subject the Commit* 
tee seem to have bestowed considerable attention. The opinions of the wit-> 
nesses, however, are at variance. In reference to the fish on the shore and 
in estuaries, Mr Wilson declares, '•'• I believe they all go up those rivers ; they 
are upon the shore, and get up the river if they can i** p. 14. Several of the 
' other witnesses give it as their opinion, that salmon, before the spawning sea* 
aon, enter the rivers, and return again to the sea, influenced by very difie* 
rent instincts £rom those of spawning. The following proo& are offered. 

1. It is asserted that salmon remaining a short Hme in fresh-ixHUer^ become voemk^ 
tmd r^tim to the sea to be recruUetL— It is stated by some of the witnesses, that 
■■hnon are fiittest at a particular season. Mr Little says, ^' In the month of 
May I consider they are as good and as perfect as at any one season of the 
year.. From the month of May, they are gradually growing worse till they 
begin to deposit their spawn in the month of November;*' p. 114. Mr Wilscm 
reckons ^ salmon is at its best at midsummer, and fitUs greatly off after about 
the middle of July )^* p. 1 2. Mr Johnstone considers ^' May and June as the 
Iieriod of their greatest perfection ;" but he adds, *' there may be equal to three 
months difference between the quality of fish i" p. 66. Mr Bell, on the other 
hand, declares, ^ that the fish is full as good on the 10th December in the Tay 
as at any other time of the year ;" and ^' the Tweed fish is good in August i 
that 18 their best season ;** p. 21. Mr P. J. Proudfoot says, in reference to the 
T^j, ^ there is a great deal of good fish killed by the time we commence the 
fleuon,'* (on lOth December) ; p. 27. These opinions are of less value than 
those now to be stated respecting the relative qualities of sea and river fish^ 
3Cr Wilson decidedly declares, that there is no difference in the quality of sal* 
mon taken at different parts of the same river, or in the tideway, or in the 
■ea adjoining, during the proper season ; p. 13. On the other hand, Mr John* 
■tone says, ^* the salmon caught in the sea, and nearest to the sea, are gene- 
nlly the richest" When they have been some days in the water, " they lose 
their bright colour," — *•*• their firm state ;^ the fish gets longer in proportion 
to its thickness, and loses its weight." — >^^ If he is not many days in the water, 
if he is caught immediately out of the sea, I do not see he can be any worse ;*' 
p. M. ^ A few weeks would make him a great deal worse ;" p. 53. Mr Hal- 
liday states, that those that had been long in fresh water ^' were very much 
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exhausted, quite changed Id the colour, as if they hadkmtgina Mmok^ oftiwtirjr 
for some time ; others were very red in the skin, by having been in the fieah 
water for some time.** ^ When they are in the firesh waters they turn as 
slippery as an ed I** p. 61. ^* The salmon becomes unsound after it has bedi 
detained in firesh-water at any season ;'* p. 79. Mr Little not onlj states, ^ if 
he remains any length of time in a fresh river, he becomes worse,** but 
«ven limits the period to a week or ten days ; p. 126. This supposed dete> 

rioration in fresh water, we consider to be VMionoty, and for this reason, if it 

took place, how could the fish suffer under its influence for months, while ex- 
erting themselves in ascending to the spawning-ground, — while in the protract- 
ed act of spawning, — during their residence in the neigfabouiiiood after par* 
turition, — and in their subsequent descent to the sea ? 

2. Salmon remaining in fresh water hone their gittt covered and eaten hjf wenu^ 
Vfhich fall off upon their return to tJte tea. — ^Mr Johnstone declares; ^ They get 
infested with worms or maggots in the gills if they remain long in the &eA 
water, which I think would kill them in the end, if they did not go back to 
the sea to get clear of these worms or maggots ;*' p. 35. Mr Halliday says of 
fish in a bad condition, '^ Some of those we took had thdr gills almost eaten 
through with maggot worms, by being so long up the river ;" p. 61.- Mr 
little declares, ^' I have seen their gills entkely eaten qffihem by the worms in 
fresh water ; at least the thin and red parts entirely eat away," (t. e. all their 
organs of respiration !) ^' I do not believe they are ever found in that state 
except in fresh water, and it is necessary for them to leave the fresh water to 
get clear of the vermin which &sten upon them while there ;** p. 10& The 
worm referred to, is the Ixmaa sahnonea of Linnaeus, the Entomoda salmonea of 
Lamarck. We still ask the question, If the fresh water be so very exhausting,' 
and the attacks of the maggot so very troublesome and destructive, how can the 
spawning fish survive during their residence for months in a river ? It is to 
be regretted that the season of the year, and the condition of the fish as to 
spawning, had not been determined, as, trusting to the declarations of expe- 
rienced river fishers, we consider that these worms only appear on the keitfUky 
or such as have spawned, and which are consequently on their return to the 
sea. 

3. Salmon are caught in the rivers and estuaries on their way out to sea, ^In 

proof of this, Mr Halliday states, " I fished the Annan for many years' ; and 
there is one pool in particular, namely the Sand Pool ; although we had fished 
this pool quite clean of fish before tlie rain came, yet, whenever the rain did 
come on, we then continued fishing constantly, until the water rose so hl^' 
that we could not manage it, and we got the salmon and grilses coming dov^ 
the river all the time into the pooL Some of those we took coming down the" 
water of Annan were what we call Moffaimen^ a term used for exhausted fish 
which had been at the head of the water;" p. 61. But the fish may haV'tf 
come up the water to this pool ; or, if they came down with the flood, thi^ 
may have been \ ' 'r gills were infested with maggots. This is thfif 

only proof in the Vscent of salmon in rivers before spawning,' 

and it refers to a ^rom the sea not exceeding a salmOn day's* 

journey. The p only be determined at salmon leaps. Do' 

fish ever recross "^e become kelts ? The proof in theT es- 

tuary and sea is st It 3o\««fc(«ve declares " the fish seldom 
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go against tlie lidc ;'' \*- ^^- " They nm backwnnl? and forwards with the tide 
inulldirectionsi" p. 45. Mr HaUiJayaduiilBthalit iacominon "for salmon to 
ebb and flow with the reHux of the tide ;" p. 01. With these adniadons, the 
two last witnesses oinsider the sainioti taken in stake-nets, with an ebb court for 
takiiigfiish with tlic ebb tidu, were such as had been in the river or estuary, and 
were leaving it for the sea. But if the salmon were imic/iw,themotionBof the 
ehttide would coirj them into the nets, in the same manner as the flood-tide 
carried them past. The flsh do not enter rivers until the water is in a 
state to receive thein, and they are in a condition to enter. Hence, on the 
^ore and in estuaries, when not indiucd to migrate, the motionH of the tide 
will control them, and the ebb-nets, will, &om their very nature, be most 
likely to secure them. Even in the driest seasons, when the tish were not en- 
tering the river, Mr Halliday states that tbe ebb-nets were most succeasfiil ; 
p. "}% Could they be other fish than such as passed by with the flood ? 

If tresh waters be so exhausting to salmon, and promote the growth of pa- 
lamtical maggots so rajiidly, how comes it to pass that they ever leave the sea, 
unless for the necessary purposes of spawning ? The three witnesses, who 
cousider that salmon run out of rivers to get rid r^ the worms which inlett 
thdr ^la, have a similar hypothesis for explaining their leaving the sea. Mr 
Johnatone says, in reference to thrir visits to rivers, " One evident olgect is 
to get clear of the vermin termed the jcoJouw, which infests them sometimes 
when in the aen, and which leave them when they get into tresh-water;" and lie 
admits, that when the salmon are subject to this insect in the sea, they are in the 
highest condition ; p. 3&. In reference to the length of lime the sea-louse re- 
mans upon fish after leaving the sea, he observes, " I do not think it remains 
tnany dajsj fur when they are in the fresh-waler, we soon observe them to go 
off J they do not go off all at once, they go off by degrees ;" p. 53, Mr 
Halliday says, " They visit rivers to clean themselves of the see-louse, an in- 
sect that fastens to them in the sea, and with which they are infested when 
thev come out of the ocean, but which die in the fresh water i" p. (II. Mr 
little says, " It is instinct which induces them to return to the rivers, and, 
ss I conmder, for the purpose of getting ridof a vermin wluch gets upon them, 
called sea-lice ;" p. lOB. The animal here referred to is the Monoeuba piicinut 
of LinnKUs, and the Caligua cuTlut (nuxei probably with C. produclut) of MaU 
ler, but usually confounded with the Lcmaa saJmoaea of LinnLeus, by a blun- 
der of Mr Pennant. This animal is coranion to the salmon, whiting, cod, and 
Sounder. The three lust do not enter rivers to escape from its attacka. The 
Bslmon, when nuuf infested bi/ iL, is in fhs fattest and lieallhkat amditiim ; hut stiD, 
in order to have it removed, this tish, in the opinion of these witnesses, enters 
rivei?, where it is certain of being exbaualed in a week or ten days, and where 
it is in danger of having its organs of respiration entirely devoured by the ai. 
tomoda or maggot. Another reason assigned by the same witnesses for sal- 
mon entering rivers, is searching tor foal. Of this, howo\-er, no proof is ofier- 
ei. But, in relerence to estuaries, Mr Halliday has taken a great many sal- 
mon, " with worms passmg through them ; such worms as are to be seen on 
the banks ;" p. 61. '■ I have Imd thousnnds of them dissected, when I have 
n small sea-fish in their stomachs ;" p. 90. 
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At whai Momm do taimon enter rwert/br ike-purpote t)f spawning 9— We have 
alresdj seen, that the milt and roe make their appearance in a verj obvious mm- 
ner so early as the month of Maj ; p. Sft. Mr Johnstone statef, ^ that some 
are getting full of spawn in July ;** p. 66. In August, "the great proportion of 
them are gettting fidl of roe and milt ; they always get full as they get near 
spawning ;" p. 40. Mr Wilson states, that ** in August theyget coondenbly 
advanced with spawn ; and in the end of August and beginning of September they 
get very fiill of spawn ;** p. 12. Wm. Bell, in reference to the Tay, states, that 
eight or ten days before the fishing-season doses, they are *' very full oint^ 
p. 32. j: Proudfoot says, " I have seen the fish, particularly the 6mikv 
beginning to get very large by the 2Mh August ;** p. 27- In September and 
October, they ure so full of roe and milt as to be unmarketable. Mr Halliday 
says, " Last year some of the fish sent from Montrose before the 10th October 
were seeded, and condemned in the London market as being unfit for use; and 
I have seen them frequently take them by the 1st October that I conadered 
were very unwholesome and improper fish to be taken ;** p. 83. Even in Fe- 
bruary and March lost year (1824), in the North Esk, " I caught them upon 
the spawning-betis in the night-time ;" p. 84. Mr Little declares, in August, 
Se|)tembcr, and October, in general, they get large in the belly, and full of 
roe and milt ; and he adds, that, for the purpose of spawning, ^ they b^^ to 
ascend in the months of August and September, and continue to the end of 
the year ;** p. 107* In January, February, and even March, some of the fiih 
are unspawned. Mr Little states, that ^ last season my tenant commenced 
fishing at my fishery in theNith on the lith March. He then killed, as I 
am informed, upwards of 200 salmon, some of them positively not spawned ;*^ 
p. llf;. 

Fish ready to spawn seem to enter the rivers directly, and in the friths to 
keep the depth of the stream: hence, neither shore stake-nets nor estuaiy 
stake nets are successful in capturing red Jiah, Even Mr Bell, a witness ob- 
viously hostile to stake-nets, declares, in reference to the capture of red fish 
in the estuary, that " none" are caught, and qualifies his assertion by saying, 
" there may be one accidentally in a year or two ;** p. 23. In ascending the 
river, Mr Halliday declares, " the fish run most in the morning and evening;*^ 
p. 86. The general time of spawning, according to all the witnesses, is during 
the months of November, December, and January ; pp. 61. 10«L : though 
stragglers may be found in March. 

The interruplums which salmon at present experience in ascending rivers 
for the purpose of spawning, chiefly arise from miil-dams. The walls of these, 
in many cases, are built in so close a manner, that for months there will not 
be enough of water to permit any fish to ascend. It is only in very great 
floods that they can successfully overcome the barrier. Noseious mattery from 
tan-pits, the steeping of flax, and gas washings, expel salmon from a. river f 
p. 133. 67. In reference to noxious matter, however, Mr Drummond makes 
an exception in favour ©f peat-moss floated into the Forth from Bkur-Drum- 
mond : " I believe it to be troublesome to the nets in fishing ; but certainly 
there is nothing noxious in the nature of moss to the fish ;" p. 141. 

Fish ready to spawn are sought after by poachers for the sake of the roe; 
Mr Little says, *Mt is potted. The gentlemen going to fish in the lakes of 
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Cuniberland, bu; it. fi>r Die purpose of using it oa bait iu finliiiig upuii Uiuae 
Iskes;" ]>. 119. 

With regard to the mode af tpavming^ it is gratifying to jioruse the testi- 
mony oStyt wilaeasaa. Sir Halliday, al^r having stated that " they general- 
\y spawn in the running nater, at the fuota of fords and the Cops of lords, 
where the gravel is line, and low down in the ftwt of pools where ihe water 
b^^B to run, so as ta assist the salmon in removing the gravel," (^ f>f>-\ 
thus describes the iimcess ; '■'■ When th^ proceed to the shallow waters, whi^ 
ia generally in the morning, or at twilight In the evening, thej play round the 
ground, two of them together. When they begin to make Ihe Oirrow, thej 
woiic up the gravel rather agwnst the stream, as a salmon cannot work with 
his head dowu the stream, for the water going into his plls the wrong way 
drowns him ; and when thej hsve made a, furrow, they go a little diulance, 
the one to one side and the other to the other aide of the fiirrow, and throw 
themselves on their sides when they come together, and, rubbing against eoeh 
other, they slied their spawn both into the furrow at once." — " I have seen 
three pair upon a spawning-bed at s time in the Annan; I have stood and 
looked at them, both while making the &irrow and laying the spawn." — " They 
do not lay it all at once. It reijuirea from about eight to twelve days tor 
them to lay their spawn." — " 1 have often taken a number of these kslts 
with the skin rubbed offbelow the jaws, just between the cAaici fins (pecto- 
rals), atmost the size of a half crown, with rubbing up the grovel, and uiakiiig 
the holea for the apown." — " A male fifih's bead is always larger in propor- 
tion to his size tbau a female's, and it bef^ns to shoot smaller at Ihe {loint ;" 
p. 62. " The spawning-hed ia easily known by the thrown-up gravel j 
when I look my faot olf the herd gravel, and put it on the pawning bed, it 
was quite soft ;" p. 65. In refereni:e to grilses, he adds, " They spawn Ihe 
same as the salmon." — " I have frequently aeen them spawning in the au- 
tumn ;" p< SI. Mr liHLe speaks in an eqiudly dedded manner. " I have 
trequently looked at the saJmon spawning." — " When Uiey be^ their bed 
first, it 18 like one furrow j they make a furrow in the shallow part or current 
of the water, where they begin tbmr spawn, and they continue working against 
the stream, until thej have formed a bed of perhaps twelve leet by eight or 
ten," — ^' for one pair of salmon." — " In the instance I was alluiUqg to, when 
I saw these salmon first, the bed was very little, but it increased every day. 
I observed the salmon go very leisurely down the side of Ihe bed, and go Just 
round where they have thrown up the gravel, and come back to the same point 
next the streom i as soon as they came up to this place, they threw themselves 
on their sides, and worked one against the other, at the same time rubbing 
their Doses a^inst the gravel, till they came 10 tiie other corner -of the. bed, 
and then they fell leisur^y round until they came to the sunie placeogain, 
at the top of the bed next the stream, where they went through the same pro- 
cess; Uiey continued in this way for nmny days, working, and if it so happen- 
ed that they were frightened, they would run away, aud in a little time return 
tu it again." — " It takes them some considerable time before they get all their 
spawn deposited ; several days ; and I have known them, whi^t they have heen 
{H^tened away, go and leave their spawning-beds, and begin at other places." 
— .-^ The bed is covered ae they go along." — " Both assiist in it, and while jn 
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the act of depodting their spawn.*' He adds, that the male fgeXs a veiy'long 
hard hill ou his under jaw, which decreases as the spawning Hciiaon pttsaes ;" 
p. 108. Sir H. Davy asserts (hut whether from having seen the opeMtion is 
not stated), that ^ the &male fish, in spawning, deposits her'^gs slowlj oit 
jrrsM/; the male sheds a white seminal liquid upon them.f and both fish cover 
the eggs with grayeL . The male is most active in this operation, which har« 
dens the extremity of the mouth, and bewis ii htto the farm of a hook ;!** p. 14& 
The opinion here expressed, that the feinale first deposits her ro^, and then 
the nude sheds the milt upon them, stands contradicted by the preceding e^e- 
witness ; and, we may add, that it is not the extremity of the mou^ or noae^ 
hut the extremity of the lower Jaw, which is bent up ; and were this bending 
produced by the resistance of the gravel in the act (^covering up the spawn, 
then the low^ jaw in males, before they had spawned, should be much longer 
than the upper, which the witness will find not to be' the case'; and the gravel 
we should think, would be rather apt to enter the mouth. This bending is in 
a great measure characteristic of the male ; but the peculiarities of its form 
and position demonstrate that it could not be produced by mechanical means. 
The quantity of eggs deposited by a single female, has been variously sta- 
ted by different authors. Mr Johnstone says, ^^ I have counted them (eggs 
in the roe) repeatedly ; they are from 18,000 to 20,000 on an average ;** p. 3G. 
Mr Halliday says, *^ They are not all e;ii:actly of the ^ame number ; I have 
jfimnd them of different numbers, from 17,000 to 20,000 ;** ]p. G2. 

It may be proper here to inquire, whether, according to the ptesent "fish- 
ing season, the salmon are ever disturbed oh thei^: Spawning-beds ? .Alas, but 
too frequently ! James Gillies declares, that, in reference to the year 1819 
in the Tay, *' we took eighteen at one haul, in ' the month of December, of 
fish spawning on the spawning-beds ;*' p. 138. 

Leaving for a little the spawning-beds, let us attend to the character and mo- 
tions of the spawned fish, or kelta^ as they are termed. In this state, says Mr 
Wilson, ** when the spawn is just leaving the fish. It is merely just twd pieces of 
skin, just like a cow in calf;** p. 13. Mr Johnstone adds, ^' By a kelt is' meant a 
fish which has recently spawned ; it is very thin ; it gets very much discoloured ; 
it is very long in comparison with its thickness ; the head is very large ; the fish is 
quite out of season ; the fish then cuts white in general ;*** p. 37. Mr Wilson de- 
clares, from six or eight years experience in the North Esk, in Forfarshire ; the 
Dee and the Don, in Aberdeenshire ; the Beauly and Lochy, in Inverness-shire, 
^* in fact, fishing those fisheries before the first of February, you would catch no- 
thing but black fish (kelts)," p. 13. When the process of spawning is finished, ac- 
cording to Mr Halliday, '< they go into a pool to recruit themselves (recruiting in 
fresh water, so exhausting to fish !) ; and, in about a fortnight or three week« there- 
after, then the male fish begins to seek his way down the river. The female fish 
remains longer about the spawning ground ; and I have very often found some of 
the mother fish going down a kelt as late as when the first of the fry began to come 
down the river."—" of April and beginning of May, I have taken five 

at one haul in the ri He says, in February and March, " tni- 

mense nnmbers are ci the iipper parts of the Tay, there n^ust be 

thousands taken anr s Gillies has formerly stated the number 

of foul fish (kelts) in , <' You could not commence before the 

month of March, wi fish, because the most part of the shefak 
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come down in Ihe month of March ttom Ibe high lands. You will see Ihem go 
down In shoals. The he JUh always aeei t his way down immediately slier He 
•pnwns ; bul you will scarcel)' get a aJe kelt eaily in the ictison. You will get Ihe 
•JlejtiA coming down in Ihe months of March and April, great naaien ot them ; 
and you wilt Gcorcely gel one he llsh bo late as that month ; all the Ac's are coming 
down chiefly in (he month of I^ebniary," p, I3B. Mr Johnstone declaMw, thai the 
ketts '' are found during the months of January, Fcltrunrj, March, and April ; and 
I believe some are found in May, but they gat very scaree then," p. 36. Mr Little 
■aya, that, after spatcning, " they remain a little time near the place, and then re- 
turn again to the sea." With regard to the time they remain, be says, *' thai de- 
pends a good deal upon the season, nhether it is a dry or a wet season : if it fs dry 
weather they remain longer; but if it is wet weather, they soon go down to the 
tern," p. 108. 

In Iho course of their descent to the sea, they cipeclence xalerrapliBit from 
cmives and dam-dikes j but, when arrived at the place where the tide meets ihe 
river, ihey seem to pursue Ihe deepest part of the channel or stream, and escape 
all the coble-nets and stake-nets of the eituaria and aca-ikore. In reforence lo Ihe 
stake-nets capturing tells, Mr Ball declares they do not," p. 89. Mr Johnstone 
says of the stakcnels, " very few were ever caught in Ihcm ;" and gives as the ren. 
son, " Ihe ketts in the river are in a much narrower compass, and so are more 
subject to capture : they are seeking their way Scma to the sea, and generally pre- 
fer deep waters the water on the banks on which Ihe atake-neta stood was very 
shallow i and generally by Ihe time the fish came down so far from the liver, the 
bank* were getting dry by the tide leaving them. When tha Bsh meet the Bowing 
tide, they generally stop, the current being strong; Ihc surf or agiiBiion of the wa- 
tei, in Ihe shallow waters on the banks of Ilie frilbs, must also keep a weak, un- 
healthy Hab like a kelt, from venturing on the banks; when it has not strength 
like a sound fish ; the deep water is more suitable. I have often found Ihem driven 
oo shore dead, when Ibey ventured on the banks; they were thus very aeldom 
caught in the stake-nets, liecausc they were seldom within reach; whereas in the 
river Ihey bad no means of escape," p. 43. Mr Halliday, in reference to the stake- 
nets ot the Tay, declares, " I have fished some seasons, and have not seen above 
two kelts the whole season in the stakc.nets." — I have not seen a single kelt in 
them all some seasons. " — " Kelts do not genernlly resort to that particnlar part of 
the shore," p. 69. Mr Shepherd declares, that, during his survey of the river fish- 
ing in 1809, during the stake-net process in the Tay, be has seen tbul fish taken in 
April, in the river fishings, bul in Ihe stakc-nels " never but one," p. 108. 

The station in the sea to which Ihc kelts resort, yet remains to be dis- 
covered. Sir H. Davy says, " Salmon ilo not go Tar out to Hoa ;" p. 145. 
How he lias gained this informiitian docs not appear. Not surely from the 
proprietoni of stake-nets on the sea-shore, for aolman seldom enter ttiere, but 
from May to September ; — not surely from cod and haildocl fiahera, for the 
bait which allures theae fish tempts not the salmon. William Bell thinks 
that the fish that enter rivers from the sen " come from tlie north," {p. 33.) j 
the very place, we may add, whence the oltler naturalists brought the her- 
rings. 

To return to the c/Muqiin^-AeJ, we are compelled to record the iqjiiries 
wbjdt it must sustain by the preseot piscUce of fishing Hr H»Uidft7.,inT«- 
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ferenee to the coble-net (for the spawning-beds are remote frmn the stake-net 
grounds) as used in the winter and spring, sajs, ^^ We have very strong ropes 
made of old nets, and with round circles of heavy rope lashed to the ground- 
rope of the net to keep it down ; sometimes we tie stones to it to keep it to 
the bottom, and sometimes we put two cast-metal sinkers. It is generally in 
the spring that we require the heaviest weights at the bottom of the coble- 
nets, on account of the river being heavier or more fiill of watei at that season. 
If thousands offish should breed in the river, it would be impossible fur spawn 
to come to perfection, where we are constantly fishing over them all the twenty- 
four hours with coble-nets.** — ''^ They usually fish the whole fords in the river 
from tpp to bottom at pleasure, with ground-ropes trailed along them ;** p.* 65. 
)Ie has seen this process performed on the very places where ^^ they use 
winches and capstans in the Tay ; by which means they can add more wei^t 
to the bottom if they like.** Though he never examined the river to detfcr* 
mine whether the eggs were actually removed, yet he declares, ^^ I have seen 
the under rope of the net level down the spawning-bed ;** and he adds, with 
force) ^^ You might just as soon have a bed of onions to come to perfection (as 
a spawning-bed), if a coble- net an(| rope was dragged over it, tearing up the 
piould twenty times a^ay ; I would take xxi^ chance of the one as soon as the 
jother;" p. 6^ 

The ffiriod when the spawn evolves the fry, is stated by Mr Little to be 
{^hen Ijie natural warmth comes into the water in the month of March ; ^ aiid 
.they continue going dpwn from that time until the first of May : someiimes 
I have ol^served them going down tiU the month of Jime ; I have ssen some 
of them in the month of June, but they principally are out of the liver ea^ 
}n May. The spawn do^s not come info life I consider till March ;" p. 115. 
Even with regard ,to the time of the fish rising from the gravel, he says, " I 
have observed, when we have early warm weather, the fi*y come early ; and 
when we have a late spring, it is later before the fry rise firom the gravel ; of 
jpoursea great deal depends upon the season, but generally they begin to rise 
^bout the beginniiig of March, and they end about the middle of April in ri- 
sing fi*om the bed ;** p. 109. Mr Halliday says, " 1 think tliey generally come 
into life the end pf March, pr from about the niiddle of March to the end of 
it; but I do not think they come all into life exactly at one time, but nearly so. 
3ome of the fry appear to be much larger than others, and I jio not see the 
young fish so plentiful at the sides of the water at the first as after some time;'* 
p. 62. Sir H. Davy says, " It is stated that the eggs produce young ones in 
about si3^ weeks," p. 145. ; — an opinion rendered nugatory by viewing in con- 
nection the general period of the spawning and the general period of the ap- 
pearance of the fry. 

There is very little satisfactory information respecting the appearance of 
the fry at the time of their evolution. Mr little says, " I never saw them 
in that state, but T ^n^^^ f^f'ten conversed with other water-keepers on the sub- 
ject, who are ph ^ upper branch of the rivers, and they describe 
them very mucl that Mr William Scott di4 when he was ex- 
amined in the 1 rise from these gravel-beds like a crop of 
oats or thick brt ip all round the stones in very great num- 
bers. The tail ley v.ill come from these beds with a part 
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of the pea about their heads ;** p. 109. At such a period, the destruction oc* 
casiooed bj the heavy ground rope of the coble-nets must be truly great. 

The progress of the fry from their birth-place to the sea, is given in detail 
bj several witnesses, all of whom agree in the particulars. The fry, freed 
from the spawn, and now termed smouis or smolts, betake themselves to pools, 
and afterwards proceed, according to circumstances, in myriads along the easy 
WBti&c at the margin of the river, with their heads against the stream, until 
they reach the frith where the tide ebbs and flows, where, like the kelts, which 
frequently go down at the same time, they retire to the deepest part of the 
channel, and disappear in the sea. These facts were established upon oath by 
two competent witnesses in the Tay case, and their evidence is recorded in 
the Beport, p. 92. The flooded state of the river is most &vourable for their 
descmt, by supplying depths of water on the shallows or fords. Mr Little 
sayi, ^ The Coleraine or Bann is a late fishery ; and, in the year 1820, in the 
sprii^ of that year, I considered we lost nearly all the fry ; the dry spring did 
not allow them to come down the small rivers ; they were collected into little 
pools, and the people in the country destroyed them ; and in the end of that 
season of 1820 the fishing fell off to 42 tons ;" p. 127. 

The smouts descend during the months of March, April, May, and June. 
Mr Halliday states, '^ From the first time that I have observed them, about 
the end of March or beginning of April, they come down until about the 10th 
or 12th of May. I have seen them in the middle of May, and as late as June, 
in a particularly dry season, when the river had not been flooded ;** p. 63. Mr 
Wilson says, ^ I think they commence going down about the end of April, 
and finish going down about May ;*' p. 10. James Sime, in his deposition in 
the Tay case, ^^ believes that the fry goes down the river in the month of 
April ;*' p. 93. Mr Little declares, that ^' they are principally out of the river 
early in May ;" p. 115. Mr Johnstone says, ^' They have generally reached 
the sea in the month of May. Some reach it in June ; a few ;" p. 36. While 
the fry are in the act of descending to the sea, they are exposed to many en^. 
flRJM, of which the following are the most destructive. 

A. CoUe^nett, — As these engines, according to the present practice, are in 
active operation during the period of the descent of the fry to the sea, we 
may expect such statements as the Allowing. Mr Johnstone says, that smouts 
cannot pass through the coble-net, '^ if there be much dirt in it ; and sometimes, 
particularly when there is a numbed of them, they get broadside on; in particular 
when there is salmon in the net, they prevent the fry from going through so 
easily ; and the net is loose and not extended, more especially when near the 
edge of the water ;** p. 40. Mr HaUiday says, '^ I have dragged a number of 
ihem on ^hore with the coble-nets." ^' I have dragged them ashore at the 
Howe*s Pool, on the River Annan ; in the Bridge Pool at the Bridge of An- 
nan, when the boys used to gather them up ; and at the Old Mill Pool I have 
hauled out a good many ;** p. 66. 

B. Angling. — ^At first sight, one might suppose that the angler was an ene- 
my of but feeble destructive powers. But it appears to be otherwise in fact. 
)if r Wilson says) ^^ I have seen from my own window upwards of seventy 
or eighty people angling within the distance of half a mile on the Tweed ;'* 
p. 15. Mr Halliday declares, " I have killed above twenty dozen with the 
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tod in onedsj';** p; 62. Mr little says, **> I have killed twentj or thirtj 
dozen of frf, when coming from the school at Annan to Newbj, in half an 
hoar, with a rod in an afternoon," p. 121.; and he adds, *^I have known 
eren boys and chUdren^ and kill, in the courseof an afternoon, twenty, tfair- 
tf or flirty dozen ;*' p. 1-32. 

C MUijraeet, — ^Mr Jonhstone sajrs, ** I have seen hundreds of them lying 
dead at the bottom of a miU-race, killed by the wheeL" — ^ I have seen them 
in thousands and tens of thousands, in the water in the mill-leads, sednng to 
go down, but prevented by the dike across the river, which they could not get 
over ;** p. 40-41. Mr Halliday states, ^^ I have seen the miller taking out 
his creel in the morning at the Newby mill, and talnng bdskets-ftill out of it ; 
and I have seen great quantities lying dead in the dam behind the mill-wheel 
In the morning; I have also known the miller to put in a heck in the small 
dde-sluice, by which means great quantities are destroyed in the ni^t timej 
when they set the neater of the wheel, throu^' the side-sluice ; there have 
been so many taken on some of the mills on the Annan, that sometimes they 
have fed their pigs with them ; p. '67. The dam-dikes conduct the fry, when 
coming down the water, into the mill-dam, and when night comes on they do not 
see, and they seek their way down the dam, and so they go into the miller's hedc 
or basket, and are all taken ;** p. 67. Mr Little adds, ^ They are -very de- 
structive to the fry when they»-come down the river ; they take amazing quan- 
tities as the try go down ; in dry seasons, when the waters are little, there is 
no other way fl)r the fry to get down the Httle rivers than by going down 
the mill-lead ; in &ct, they can take all the fry that there are in t^e river at 
those mills. I have seen the water black in these mill-leads with fry, seekii^ 
down to the sea." " I know they take the fry in Ireland, and cure them Kke 
herrings;" p. 118. 

D. Eel-weirs, — Mr Little says, " In Ireland the eel-fishery is very hurtful 
to the salmon fisheries. The eels are caught by weirs, set in the river for ta- 
king the eels going down to the sea ; the eel-weirs are made of stake and 
wicker work, drawn together towards the centre, and the net, which is like a 
bag, is hung at the centre ; the proper season of the eel-fishery is in the 
months of September, October, and November, when the eels cere going down to 
the sea to spawn ; but those who have eel-weirs place their nets in the river at 
iJie time the salmon-fry are going down : they do this under the pretence of 
catching eels, but really to catch the salmon-fry, which they catch and salt in 
some places in great quantities ;" p. 118. 

It has been alleged that stake-nets in estuaries and on the sea-shore are 
destructive to the salmon fry, and various questions are proposed by the Com- 
mittee, with the view of eliciting the truth. The answers and documents 
produced, however, demonstrate that there is not even a vestige of foundation 
for the charge. The meshes of the stake-nets are too large to detain a smout, as, 
according to Mr Halliday, they are " about three inches from knot to knot, 
or twelve inches r o ;" p. 70. It has, however, been supposed, that 

the meshes may 1 »- floating weeds, as to enable them to inter- 

rupt the fry. Bi 'I other witnesses declare, " If the sea- 

weed were to cloe be broken down. I have had the stakes 

brdcen, and the m the sea- weed, when the meshes were not 
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next fillip closed b; tt" — " I hnve seen wfaeitf there iVbK sea-weed- krO upon 
liie net, tiUit tlie tide woiilJ huve taken away the very cla/ frDui'the ibut of 
the'stakei two or three feet deep, and the salmon liai'e Ireipientl/ );one IhMiugh 
below the net, and been lost when t\as hoa hajipcbed." — *' But we dnmed 
then) everr tide, or otherwise the sea Woulii hrealc them down ;' hut it-was 
veryseldom they were tldsedj it was only at the bottom of tlio net, and Kt 
certUD seieons of the Tear, when the tucnmer's growth coraai up out of Uie 
9M,)tbDUt the mmith of JuiT-(not nsmnUt UionUt), for aahortpigiod;'' pi'70. 
On tile ' supposition that the jVt diil frequent tlie abationa of tlifr atake-netg, 
these- explanations would have been gotis&ctory. But the fry do not frequent 
the'i^aces where atake-neta cnn be erected. In reference to the Taj, Mr 
Jofanstone ilechircs, that he " never" saw a (mout in a stabe-net^ p. 13. >Of 
tile presenia of such in stake-nets, Mr Huliidsj-also says, ''neveri elul-lbey 
could not be there without being seen \*y meg it was impoEsible ;" p. 70. 
Mt Little dediires, ^'' A state-net neither injures Che hroeiUDg fish, uordoes 
it'dustroy the spawn of the sAhaou or the fry j I speajc from haTing attended 
tfaoie neCi, and neva- having seen any aQlnioji-fry in themi'' p. 132. Mr 
Sme, and Mr Shepherd, who surveyed the ii lake-nets, on purpose, during^ the 
"Tayxttse," never found in any of them ttny siilinon-ft-y ; p. 02-!l3. They 
are not even taken by the spirlin-nets, which have a eninli mesh. 1 b iiut, not 
only are the stake-nets innocent of the chnq|e of catching the fry, but-even 
the coble-net in the extuary can do Iheni no hami, as they are beyond' its 
reach in the deep water. IIeoi:e Mr Sime and Sir Shepherd, though Ssbing 
with a small meshed net on jmrpoar, both in the eddy water and in the etream, 
found none after the fry had reached the tide, ib. 

The period of the return of the &/ from the sea; seems not well determined; 
and on this interesting suliject the evidence is very imperfect. Mr Wilson 
seems to think that, as grilse, '■ they return, ogoin at the end of June and the 
cominencemenl of July." — " Perhaps from the end of June they will average 
three pounds, and at tlie end of July about four or five pounds ;" p. IIX Mr 
RfllUday says, " I think we do not see them again &om the time they leave 
the river as fry, until the next year, cariy in the spring, when they b^n la 
return to the rivers young salmon i" P- ^1- Mr Utile says, " I consider thnt 
~what we call the fry that go down in the early part of the season, if they ore 
allowed to go down to the sen, they return the same year; and that we kill 
Ihetofrom three to nine or leii pounds weight i" p. 111. 

The witnesses seem genemtly to agree with the pieraiUng opiuiao, '■ That the 
labBpn JiMicriet ia Ihe kiegdom are rapidlt/ Jc creating in valw, osn'ng- to the in- 
oaMUg tcaratj/ of fak. ' But the importance which should be atlacbcd to this 
evidence, will be estimated diirerently according to the judgmvnt of the render. 
Mr Wilson communicates a statement of the tiumher of boxes of liEh shipped fVom 
IheTweod, or rather for the lirst thirteen miles from its mautb, from the year 1TS6 
to 1813. In this [able we pintieive the very great fluctuations of the fisheries, ite. 
failing m the teaiBjtt i the years 1796 aad 181S, were ss 9.338 to 9.382 boxes; 
yet I7T0 was to 1T9T as 9.338 to 13.665 boies ; and 1S15 was to ISI6 as e.3BS 
to 11.471. The year 1803 is less than ISIS, and 1809 Iboij 1819 or 1831, nod 
but little higher than ISSa or 1833- The box of sobnon previous to IS16, con- 
loined 6i Uoncs of lish, since that pcrloci it f ontoins 8 and 1 3 stones. Id Ihi^ 
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table the oonsnmpt of the iieigfabotiihood« or whet ie leot lo a dietance hj aaka 
mad eoacfaety ii not noticed. Hence the table it^ useless aa an index of the aetnd 
piodiietiTeness of the Tweed, though it may serve to illustrate the charaet^ of tlie 
cspocts of Berwick. Mr Bell says, that in all fNuts of the Taj, the fisheries hats 
decreased, but no statement is produced, p. 90l J. Proudfoot sajs, ** In 1815, 
181C, 1817, and 1818, it was a tolerable fishery, and the year 1819 wasntkr 
Inferior with me ; perhaps it might not be less with some^ and since 1820^ we tasvi 
bad regular bad years suooessiTely.*' But in reference to the influence of the sa- 
BODS in producing these dianges, he sa3rs, ^^ for the last two years they have not 
been so good,** p. 26. In reference to the fishery in 1824, of May, oo mpar rf 
with the corresponding period in 1823, he says, •< 1 believe that this season then 
is more fish caught in the Tay, as yet, than last seasoa," p. S3. There is a stato> 
ment given by Mr Little, of the relative produce of his Irish fisheries, ftora the 
year 1808 to 1823 1 we shall give a few examples of intervals of ten years. Tbe 
IKodnce in tons of fish was at the Bann in 1808 and 1818, as 76 to 70 ; in 1809 
to 1819, as 80 to 82 s hi 1812 to 1822, as 65 to 31 $ in 1813 to 1823, as 47 to A 
In the Bush fishery, 1808 is to 1818, as 16 to 12 $ 1809 to 1819, aa 9 to 12 ; ii 
1812 to 1822, as 8 to 8 ; and in 1813 to 1823, as 7 to 14; in the Foyle, 1808 ii 
to 1818 as 37 to 44; 1809 to 1819 as 36 to 58; 1812 to 1822, as 48 to 57; 181S 
to 1823, as 35 to 50i — Evidence^ p^ 106. The sUtements, then, which have beoi 
adduced, as exhibiting the increasing scarcity of salmon, moy be regarded as entire 
feihues, nor shall we find, that the coicms a$mgned constitute any better pnxi 
These may be reduced to the following. 

1. Poaehmg, — ^The quantity of fish caught by poachers, cannot be ascer* 
tuned in a satisfiuitory mamier ; but tbe following focts throw considerabie 
li^t on the subject. Mr Wilson dedares, that ^' the number offish taken in 
dose time is immense.** ^' I suppose many thousands have been taken <nit of 
the Tweed this last vrinter.— " The last vrinter the bailiff's took upwards of 
eighty nets out of the river in close-time. It has increased very much within 
the last three years.** " The winters have been very mild, and they can per- 
form those operations much easier in mUd weather than when there is frost 
and snow on the ground, and there are more men out of emplo3rment ;** p. 11. 
James GilBes declares, " In the year 1820, 1 saw 250 salmon lying in one cel- 
lar in Perth, in the month of September ;** p. 135. " I have seen upwards of 
a hundred killed in one night ;" p. 136. In reference to the Tweed, he says, 
**- My brother killed in one night 400 of salmon and grilses and upwards, at 
one hawling-place ;" p« 139. And he adds in reference to the fecility of sale, 
** I never found any difficulty for any Uiat I got ; I always found a very ready 
market for them ;** p. 135. And as to the buyers he says, " They had gene- 
rally people that took them and kippered them, using salt-petre to make them 
Ted, and sent them fi^m Perth to Edinburgh and Glasgow ;" p. 136. The 
evidence indeed in this Report, indicates these poaching operations to be car- 
ried on both night and day, occasionally under the very windows of the houses 
of our nobility, the Castles of Duplin and Kin&uns, and the Palace of Scooo. 
Whore this poaching has been prevented, as it seems to have been done in the 
Moyat Ballina, Mr Little declares, '^ I consider that they had no protection fot 
some years previous to 1 816 ; by that protection it has risen from six tons to an 
average of sixty tons in a season^" p. 106. The same witness adds, **The DubUn 
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ftiarket ia juat as r^ilar!,T aiipplieii with Balmon iluring the tloBc-Beason, as it i» 
year;" ji. 116. How Ikr Iliase fti^ta bear out Sir H. Dsvy 
In hU*aiiaertion, thut " the great northern tisheriesi and the Iruh fisheries, 
much lesa productive than formerly, (p. 145.), the reader must determine- 
But if we beliere t!ie opinlun of Mr Little, in retbience to the Solway, to be 
tnie, ond extend it, as supported by the precedini; evidence, to all the other 
ftsheriei, '' I believe I can prove, from the dealers in salmon in the nei(^- 
botirhMid uf the Solwa; Pritli, that there were more killed in these nets by 
poachers, daring Ihe winter eeason of lost year, than was killed duniiKlhe pro- 
per Heason for killing salmon ;" then must ve cmchide, that oalnion are aa 
afaundantjis ever, but poachers now eitjoy a greater share than fiirmerly, to 
the injury of the legal fisher. 

2. Slake-neis. — Tliia part of the evidence assumes three very different ai- 
pectB. The river fisheries are said to have decreased, in consequence of the' 
operation of the etake-neU in the estuaries and on the shore. The evidence 
on this aulyect exclusively refers to the Murray Frith, and the Frith of Tay. 
in tefereni-e to the Tweed, llie decrease cannot be owing to state-nets, for 
tbeie they do not exist, (Mr VVilxon says " Nerer ; there is nut a stake-net 
wiltiio fifty miles of the Tweed j" p. 12.) ; but the other supposed causes of 
decrewe which eiial there, Lkewisc prevail elsewhere. In refbrence to the 
Benuly, Mr Wilson detinrea, that " it has decreased considerably," owing " to- 
the atake-nets and yairs in the Murray Frith ;" p. IG. With these atake-nets 
be acknowledges himself very little acquainted, and ignorant of the breadth of 
the frith where they are placed, or of the quantity of fish wluch are caught in 
them. The evidenceof the deercaie is of a very doubtful character. " I have 
•een in the books 'Oito salmon taken in the Beauly, and I have seen only 1500 
or IGOO in a year." But, in reference to the quantity taken last year, he aajs, 
" I tlnnk between aOOO and 3000 salmon, andaboutOOOO grilse." Even the 
I rent in IBM was increased to I.. SOa-yeor. His uncle, the lessee, in regard to 
' the CBncem, baa " not a very material Interest, far Ijovat would take the fish- 
ery of his hand when he pleases." I^vat, la^t year, gave an abatement of 2ft 
per cent., and the lessee is to pay a share of the expence of a law-suit ngainat 
Ibeowners of the stake-nets." "Mr Berry Ls the only tenant of the river; he 
sends his own fishermen, that are employed in the summer, to protect the 
river in winter;" p. 1(1-18. 

Not more satisfectory is the evidence to prove the destructive tendency 
of the atake-nets on the river^flshing in the Tay. The general decrease of the 
Tky is distinctly avowed by Mr Bell; and, while be admits the destruction 
occsMoned by jfiaching, and killing fry, he seems inclined to refer the evil 
chiefly to Ihe erectiun qf ttake.Tteti, formerly in the estuary, and now only on 
the sea-shore. When the stake-nets were eiecteit in the frith, it is here assert- 
ed that the river fisheries fell off in quantity ; that when these were removed, 
the river fisheries increased. . No evidence, uuforlunately, is produced to con- 
firm [his statement. And it may be mentioned, as a ainpilar rircumatance, 
that, in the process before the Court of Sessioii, the proof of the decrease of the 
river fisheries was conndered by several of th« Judges as loo imperfect to war- 
rant such an inference, and by none as amounting to demonstration. The 
"IJenee for the injury sustained at present by the sca-shure atake-iieta. 
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amounta to nothing. ThonuMs Proudfi)ot considera the staka^ietfl set up at 
MontrpBe as the cause of the decrease in the'river Tay ; thej^ take'a great ynanj 
of the fish tliat would come into the Tay," pw 24. ; but he is ignonuit of tiie 
distance of these nets from the Taj ; jet he believes thcj are destructive^, 
because, in his opinion, the fish come from the north-east coast. Mr Beli 
conskders that stajce-nets on the shore of the Forth at £lj, would iiyure the 
Taj jBshings; p. 62. In the absence, of all proo^ from the retunis of river 
fisheries, we are here presented nith some notices of the rents, as illustrating, 
the injury occasioned b j the stake-nets. But it appears that Lord Graj^s fish- 
ings befiyre the erection of stake-nets, either in an estuarj or upon the shore,, 
WM £3000, and that it is now between X3500 and £3700. In the interval, it 
has been as low as £1205 ; p. 26. ]Mr Hallidaj declares, ^ When I fint came, 
to the Taj, the .rents of the upper fisheries were then about £ 4000 a-jear 
fiur^fteen of the, principal fisheries ; and during the time of the stake^nets in 
th^. Taj,, twelve of these fishings rented for above £6000 Sterling per annum.** 
In referoioe to the cause of the reduction in Lord Graj*s fishings, he states, 
^^ Because, the upper fishers bad joined together, and fished them jointlj; be-, 
fore.that, there was a separation of comjxmies at Perth, but Mr BeU and Mr 
BichardspQ^s people fished their fishings together as one company ; after thatg 
ther^ was nobodj there to oppose them ; before that time Mr Bell and Mr 
Richardson, were two opposite companies ;** p. 71* 

Th^ evidence of a decrease in the Frith of Taj from the aboliHim oftUike' 
n$it^ is of a more. unequivocal kind. Mr Hallidaj states, that the total pro- 
duce of the Taj when the stake-nets w^re in operation, amounted to between 
50yQ(K)>and |S0,000 salmon ; and he sajs, ^ I do not believe the Taj has pro- 
duced, since the discontinuance of the stake-nets, more than from 26,000 to 
28,000 or 29,000:" p. 71. Mr Johnstone says, " Some of the properties that 
pro4uced 2000 or 3000 salmon, and even 4000 a-year, are now not fished at 
all ;** p. 42. Before the use of stake-nets, he says that the river fisheries pro- 
duced annually about 30,000 salmon, and the frith fisheries about 4000 ; but 
that, by the use of stake-nets, the frith fishery rose to 30,000. It fiiUows 
that, since 1812, 26,000 salmon, besides grilses, have annually been lost to the 
public 

The increase in the produce of the fisheries in those places where stake- 
nets have been erected, is equally manifest. Mr Johnstone sajs, " I have 
caught above 500 salmon and grilses in one stake-net^ and at (me Hme^ &x from 
anj river ;'* p. 47. " We have caught thousands going away from the near- 
est river, the Findhorn ;*' p. 48. In the £sk at Musselburgh, Mr Hallidaj 
declares,, that had he no 8take>net, he would lose four or five hundred fish 
every year ; p. 76. He says of one in the Forth, " I thuik the first tide afiw. 
it was put up, we had about twenty-eight or twenty-nine salmon and grilses^ 
in it ;*' p. 77. 

3. Increase of natural foes. — These are limited in the evidence to sAnla and 
grampuses. Ir he seals^ Mr Johnstone says, " I have often count- 

ed between fif) that lie a little from my house summer and 

winter. Tha >almon is ascertained. " I have seen them 

chasing, catchi ;*' p. 47. Mr Halliday says, " I have obser- 

ved from sixty e flock, and I have seen three or four flocb 
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witliili \tiy view at Baliueriiio ;" p. 71- " I huve known oue sijal take six or 
^ht fish in Ibe course ot'lwii hours aiid a IwU'j" p. ^!^. 'i'lie grampuses ap- 
pear in April, and continue till October. Th^ go up and down with the tide. 
" There are some hundreds," p. 47- Mr Halliday sajs, " I hove seen aa 
much lalmon in the stomach of a porpiuGC (grampuses are so called in the 
Tay) as a man could liA; ' p. 7C. In reference to the quaatityof aaltnon coo- 
lumed by these mammalia, he saya, "I have oden thuuglit that the)' destiuyed 
four or five times more than ail the fishermen of the Tayj" p. 76, Since the 
remoral of the stake-nets, these depreihitora have increased ; p. 47, 7s. Mi* 
little states, that there are &w seals in tlie Solwey (where there are stake' 
neta), but that the/ are numerous in Iceland. The gmmpuses are in all the 
aea-cuastj around Scotland and Ireland. It is indeed prababk', that, in the 
United Kingdom Seas, grampuses devour 011111/ more salmon than the itiha- 

4. C'llUvatiim (fftht Land. — Mr IIoIhdBy says, " Since the lands have been 
so much limned, the rivers fall in so &st, thst fish cannot get u]l to the higher 
parU of the river so freely as fonncrly," |). H2 ; and Mr Little sa/g, " I con- 
aider that the draining of the land in Scotland has been as injurious to the 
fietungs as the limelng of it. Formerly the small waters, in consequence of 
the runs remaining long in the land and in the marshes, were a length of time 
in rising and falling ; now they get up very rapidly, and iiiU very rapidly. 
The salmon, when they go uji those Lttle rivers to breed, deposit the spawn ; 
and, at a season of the year when the ajiawti ought to rise from the gravel, it 
is left dry;" p. II7. These remarks can only apply to the lower and smaller 
strenma nf our eatuarics which (low through the cultivated districta, insignifi- 
cant as salmon breeders, but are inapplicable to the higher branches of our 
principal rivers, which ore fed by the mouatains. What drainage has taken 
pLice in the Grampians, the I.unmermuira, ur the Cheviots ? 



Having llius stated the (acts m the natural liistory of the sal- 
mon detMled in this lloport, and ihe evils prevailing in our* 
fisheries, it is time to advert to the changeg in our fishing sys- 
tem which seem to be requisite, 

1. close time. — The evidence contained in this Report de- 
monstrates the inexpediency ol' permitting the fishing-season in 
rivers to commence before tlie 1st of May. lu ApriJ, the 
/tt/ are descending in " tens of thousands," and must be de- 
stroyed by the coble-net in great quantities, if used at all. The 
size of the mesh cannot prevent this destruction, since it becomes, 
oblique while drawing on shore, and the net passes into folds. 
But the fry are not the only sufferers. The kelts are likewise 
captured ; and as the Jemales usually descend at this period, 
thmr death must be unavoidable. Even in May, both fry and 
kelta may be destroyed, but the quantity would bear bnt a small 
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proportion to those which had previously reached the sea. The 
fishing-season should terminate on the 1st of August This is 
the month when the red fish, or those ready to spawn, begin to 
become numerous. The condition of the rivers, in reference to 
floods, varying in different seasons, the fishing-season should be 
rather early than late, to secure always an abundant supply of 
breeding Jish, Were it not for the habits of the river proprie- 
tors, strengthened by their vested rights, the Legislature should 
prevent all fishings in rivers, as the breeding-aground of salmon, 
where the fish execute the duties of parturition, and where the 
young are hatched, but where at present the mother is surprised 
and taken in her weakness, and her progeny meet an untimely 
death. 

In estuaries, and on the seashore, fishing may be practised at 
aU seasons, as in such situations neither red fish, kelts, nor fry, 
are found. But there is one objection to this freedi^n, warrant^ 
ed by the habits of the fish. 

The fishing-season should begin and end, in all parts of die 
kingdom, on the same day. It is true, that the condition of the 
fish varies with the seasons, in different rivers, and in different 
parts of the same river. But no law could accommodate itself 
to these variable circumstances. Experience here points out the 
remedy, having established the nature of the disease. Unless 
there be one time, poaching will prevail in the close rivers, and 
the produce will, in the market, compete with the fish from the 
open rivers. No statute could prevent this smuggling. 

S. Establishment of Stake-nets in Estuaries, and oih tJie Sea- 
sliore, — It has been demonstrated in this Report, that stake-nets 
do not injure the Jry, and do not capture red fish or kelts. 
They are the only efficient engine in estuaries and the sea-shore 
(but from their nature not more so than the coble-net in rivers), 
and greatly increase the value of the fisheries at those stations. 
They do not injure the river-fishings, because they catch fish 
not inclined to enter rivers, and at a season when the rivers 
are in an unfit state to receive them. They capture the fish 
which would otherwise fall a prey to seals and grampuses, and 
they serve to reduce the numbers of these depredators. They 
are useful in the estuaries, to the shipping as marks, (pp. 50. 79* 
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108. 186.) ; tliey employ many hands, (pp. 51. 80. 123.) ; tliey 
educate expert seamen, (pp, 51. 81. 101.) 

Sir H. Davy assuming {though destroyed in the evidence) 
that salnioD belong in fact to the river in which they Were spawn- 
ed, affect a particular river, and always return to il, declares, 
" As the old law of the country was framed upon this principle, 
sabnon-fisheries never having been considered as belonging to 
the coast, all stake-nets should be abolished, as they enable per- 
sons having no interest in the river to cut oft" almost entire- 
ly the supply of fish;" p. 1*5. Without entering into the 
rather singular dispute in political economy, — whether British 
subjects should be fed with salmon, or the preference given to 
seals and grampuses,— we shall rather advert to the law and the 
reason, as laid down by the latter, in reference to stake-nets. Had 
Sir Humphry Davy ever examined the old law on the subject, he 
never could have risked such a groundless assertion. In Magna 
Char/a, lie wiil find these words: "Oranes kidcUi (wears, or stake- 
nets. Coke and Court of Session) deponantur de cetero penitua 
per Thame^am et Medweyam,el pertotara Angliam.Mmperco*- 
ifram maris.'" He will find in 9th Henry III. c. 23. " All wears 
from henceforth shall be utterly put down by Thames and Med- 
way, and through ail England, hul only hy (he sea-coasts." And 
in 12th Edward IV. c. 7. " that all kideis by Thames and Med- 
way, and throughout the realm of England, shoiUd be taken 
away (sinoun per les coaster del mear) saving by the seaJjanks^ 
In the statute of Robert I. of Scotlaud, 1318, c. 12. every thing 
in reference lo wears or fixtures applies to these, " in aquis ubi 
mare fluit et refluit ;" or, as it is expressed in the act liSi, 
c, 11. of King James I. " vajresche waiteris quhar the sea fiUis 
apd ebbs." It hence appears, in opposition to Sir Humphry 
Uavy's statement, that stake-nets, or engines similar to slake- 
nels, 1/eere permiiied on the sea-coosl hy the old law of the coun- 
try, though prohibited elsewhere. The reason given, that, by 
stake-nets, persons having no interest in the salmon, cut off the 
supply from the river heritors, to whom in fact they belong, will 
be Ibund equally untenable.. Let us see to what conclusion 
it would naturally lead us. If stake-net fishings, in estu- 
aries and on the shore, should be abolished, because fish are 
taken in these which belong to the place " in which they were 
vou Ml. so. 'M. Al-UIL IS^. A a 
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spawned,^ then no fishings should be aUowed, even in a river , 
below the lowest spawning-ford, such as Lord Gray'^s, whei^ 
there is no spawning-ground. Again, upon- the same principle, 
no fishing should be allowed, even at the lowest spliwnitijg-fdfd,' 
because the ph)prietor may capture fish there in which he has 
no interest, which were not spawned on hii^ ground, but which 
in fiEu^ belong to a higher ford. Hence, the Town of Perth 
should not be permitted to fish their fords, least they catch (as 
they would do) salmon belonging to the spawning-fordB of his 
Grace of Athole. The proprietor of tlic uppermost spawning- 
Jbrd is alone safe from this objection (though a straggler from a 
lower ford would occasionally find its way into his net), and 
shovid be the only fisher in the Hver, — a conclusion which the 
deservedly celebrated individu^ did not probably anticipate. If 
seems necessary to speak Areely, lest the influence of name 
should ^ve currency to mistake. 

The determination of the stations where stake-nets may with 
projMiety be erected, near the mouths of rivers, seems not as yet 
to have occupied much of the attention of the C(»nmittee. Mr 
Little, indeed, is the only witness who delivers his opinion on 
the subject. He assumes, as had been proven in the Tay case 
by that acute engineer Mr Jardine, that the river ends at that 
pmnt in the head of a frith where the sea is continually eblnng 
or flowing, or, to speak plainly, at low-water mark; and he 
says, " above that place, or within half a mile from it, down the 
estuary, or along the coast, no stake-nets should be allowed ;^ 
p. 1523. This pointy we may observe, must vary more or less 
in different rivers, from the mean level of the ocean, according 
to the size of the aperture or mouth of the estuary through 
which the tide enters and retires, and the quantity of water 
in the river opposed to it. A slight difference must likewise 
prevail between the low- water of spring-tides and of neap-tides, 
though Mr Jardine has proven, that the horizontal lines repre- 
senting these gradually approximate in retiring from the mouth 
of an estuary to its head. But these differences do not perhaps 
deserve any'vorv corious consideration. Indeed, we see na ob- 
jection to "ifake-nets every where below this point. 
The fry ai uld not be taken by them, and as the 
channel or i clear, no fish intent on ascending 
would be J t does not appear upon what prin- 
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dple Mr Little wishes to liave half a mile, any more than ten 
miles, kept clear of stakcnets. No two rivers are alike. The 
^alf mile mould have very different powers, in those rivers which 
have intervening estuarit'S, and in such as enter the sea directly: 
The Spey and the Tweed would be placed in different circum- 
■ stances from the Tay and the Forth. Besides, by such a rule, 
the proprietor of a small stream joining the sea directly, would 
-have it in hia (wwer to injure the property of his neighbours, 
through an extent of a mile of coast, by preventing the erection 
of stake-nets, and probably in the only bay or spot for twenty 
miles where they could conveniently be placed. Wc again re^ 
peat, that stake-nets cuuld do no injury to fry and foul fish, if not 
erected in rivers or friths higher thaii low-water mark. Above 
this point, the net and coble i» an efficient engine; below this 
point it possesses but feeble ]xjwers. Above this point, the 
stake-net would interfere with the cbiuinel or streamy below this 
point, it could only capture lish floating with the tide. Proprietors 
would thus be able to avail themselves of the natural advantages 
of their respective estates, without injury to others. 

8. Removal of Obstructions. — Under this head, the condition 
of dam-dikes deserves the consideration of the Legislature. 
Openings should be made, through which the water may flow at 
stated periods, so as lo alloW of the ascent of red fisli, and the 
descent of kelis and fry to the sea; p. 119. In reference to the 
destruction of fry at mills, the following recommendation by Mr 
Halliday merits consideration : " Placing a heck across the nar- 
row part of the dam, and making a. sluice through the dam- 
dike, at the upper side of the heck, would allow the fry to pass 
down the sluice into the bed of the river, and the heck would 
prevent the fry going down the mill-dam," — " If the beck was 
properly constructed, by placing it slanting, the under part of 
it inclining up the water, and the upper part of it down, it would 
raise all the dirt to the surface of the water ;" p. 67. No wicker- 
work, or any similar obstruction, should be allowed to remain 
on stake-nets or cruives during the close season. The river 
should be free. 

4. Punishment of Poacliers. — Man^ laws occur in the statute- 
book on this subject, but they seem lo be inapplicable. Hence, 
even the appointment of water-bailiffs is not successful in pic- 
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tserving the fisheries during the close season. Mr Wilson says, 
<< at this very time we are expending about L. 600 a-year for 
the protection of the Tweed, and to very little purpose ;" p. 11- 
Premiums should be offered to encourage fishers to destroy seals, 
grampuses, and even porpcnses, as the latter probably devour 
the fry. 

Judging from the evidence contained in this Report, we hafe 
no hesitation in asserting, that were the limits of dose time deter- 
mined by the habits qfthefish^ stake-nets erected in suitable sta- 
tions, obstructions removed, and poaching checked, our rivors 
and shores may be made to yield four times more salmon thtfi 
they do at present, and the increase of the breed be promoted. 
We trust the Committee will resume its labours this session of 
Parliament ; and, should tl|e results be as interesting as the 
present Report, we may feel disposed to lay a digest of the evi. 
dence agidn before our readers. 

Feb. 17. 1825. 



Aet. XVIII. — An Essay on the Composition of the Ancient 
Earthen Vases ^ commcnly known by the name of Etruscan^ 
Read before the Royal Society of Gottingen. By Profes- 
sor Hausmann. — (Translated from the Latin. *) 

1 HE ancient painted vases, chiefly dug up in many districts 
of Lower Italy, have excited much interest among the learned 
and the admirers of ancient art. While the elegance and di- 
versity of their forms, together with the singularity and boldness 
of their figures, delight the eye of the beholder, the variety of 
design and subject in the paintings with which they are deco- 
rated, equally conduce to the illustration of mythology, history 
and ancient art. The investigation of these paintings has al- 
ready contributed in no small degree to improve our knowledge 
of antiquity ; nor has the imitation of the forms of those vases 
been less a r -tf profit as applied to the art of pottery. 
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J-Jarthoi Krwcj hftouni btf tike name of Etruscan. 3G1 
The famous Wedgwood-ware owes ita celebrity as much to the 
succeaafuJ imitation of the forms of those vases as to the excel- 
lence of its material. Id hke manner, the lieautiful ornaments 
obser\-ed upon these vases, have, in our times, been transferred 
to the subjects of many other arts ; and have been employed for 
the decoration of buildings, rooms, furniture, articles of dress, 
und other works of luxury ; insomucli, that antique forms have 
become so common in modern art, that tlieir origin has been 
nearly forgotten. Although ancient art has, in this manner, 
made its way into the shops of patters and other artificers, and 
even into our drawing-rooms, yet the scientific study of techno- 
logy, and the history of the mechanical and chemical arts, have 
hitherto been litllo advanced by the investigal ion of those an- 
dent vases. In the writings of the ancients we scarcely find 
any passages in which positive mention is made of them ; and 
none, In so far as I know, where their composition is spoken of. 
This pcHnt, therefore, can only be ascertained by an accurate 
examination of the vases themselves. During a journey which 
I made last year through Italy, I had opportunities of exa- 
mining the splendid coUeciions of those vases which adorn the 
museums of Florence, Rome, and Naples. The pleasure de- 
rived from this investigation was much augmented by some 
observations which it suggested to me regarding their com- 
po^tion. The little that I have learned with regard to this 
subject, either during my journey or from subsequent observa- 
tions and experiments, I shall endeavour to expose in the fol- 
lowing essay. 

Sect. I. Of the Vases, cammotdtf- caUed Etruscan, in ffetteroL 
■^We shall confine ourselves to the vases commonly called 
Etruscan, although the greater part of them are not of Etrus- 
can but of Grecian origin. The celebrated Winkelntann was 
the first who refuted the opinion chiefly supported by Gorius 
and Buonarotti, that these painted vases of pottery-ware had 
been manufactured in ancient Etruria *. But although it can- 
not be denied that the greatest quantity of vases has been dug 
up in those parts of Italy and Sicily which were formerly inha- 
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bited by the Greeks, nor that the style of their paintiiigs and 
their inscriptions sufficiently demonstrate their Grecian ongiiu; 
yet it is probable, that the art of fabricating painted vessds of 
eaiHhen-ware was not confined to that portion of Italy, but al- 
so extended to other districts, since, in many places Demote from 
it, vases of the same general description have been dug op, 
which, however, possess so much diversity of character, with re- 
gard to their forms and paintings, as to induce the inference^ 
that they had not been transmitted to those parts by commerce. 
Nor was this art confined to ancient Italy alone, but was also 
practised in Greece *, and thence made its way into some of the 
neighbouring districts of Pontus +. The painted vases found 
in these countries are essentially the same as those discovered in 
Italy. 

The vases found in different parts and situations of Italy differ 
more or less from each other, both with respect to the quality 
of thdr material, and to the workmanship and style of painting; 
the cause of which difference is to be sought for in the di^mMit 
natural qualities of the materials, or in a different degree of pov 
fecdon in the art. For the art of forming vases of potterj^wtfe, 
and of ornamenting them with paintings, may not only have •ex- 
isted in various degrees of perfection in different places at the 
same time, but the state of this art had also, without doubt, 
been very different at different periods. And not only- have 
earthen vases of very different degrees of fineness been manu- 
factured at the same time and in the same places, but also plain 
vases, without any paintings, in all other essential respects agree- 
ing with the painted ones, and destined for the same general 
purposes. 

Of the psdnted earthen vases, dug up in different parts of 
Italy, those found in Lower Italy and Sicily are the finest. The 
best of all, however, are those found at JVoto, both in respect to 
the excellence of their materials, and the elegance of their forms, 
together with tJie beauty of the paintings and the lustre of their 
varnish-like co^*'^ncr Many of them are so perfectly preserved, 
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that you might imagine tliem newly mude. Next to tbc Nola 
vaees, are those of Locria and Agngcntiicn. Many vases have 
also been found near Pcstum, the ancient Capua (now S. Ma- 
ria di Capua), Sancta Agatha Solhorum, TiebbJa, Aversa, 
Avella, TnrenUiin, and in some other places of Apulia, and of 
the NeapoUtan province named Abruszo, the greater number of 
which arc remarkable for their beauty. Of late years, vases 
have also been dug up in the vicinity of the cities of An-gi and 
Pomarieo in Calabria*. TlieJai-gest and best coll sc I ion of vases, 
found in these and other places of Lower Italy and Sicily, ar- 
ranged most elegantly and in the best order, is preservetl in the 
Royal Museum of Naples; this collection has, of late, been much 
enlarged by the purchase of the extensive one made at Nola, be- 
longing to ilie family of F(jse»sio. Of the private collections at 
Naples, the most remarkable is that of the Archbishop of Ta,* 
rentum, which is preserved at his scat near Portici, elegantly 
adorned with the choicest works of ancient and modern art ; and 
what renders this collection still moi-e deserving of attention is, 
that it is illustrated by a leai-ned description drawn up by its 
accomplished proprietor himself. A great number of vases, dug 
■ up in Lower Italy, have also been deposited in the Vatican 
Library at Rome, and the public Museum of Florence. 

In the middle part of Italy painted vases have been found 
much mure rarely. In some places of ancient Etruria, as for 
example, near Vollena and the cities of C/uuai, Vilerbo, and Cor- 
nefo, a few were formerly dug up, some of which are preserved 
in the Florentine Museum -I-. The true Etruscan vases may 
be distinguished from others by the inferior quality of their ma- 
terials, by the dulness of their coating, but especially by tlic 
greater rudeness of their forms and painting, as well as by cer- 
tain characters of the representations peculiar to the ancient 
Etruscan art J. These differences may be very clearly seen in 

■ MillingcD, Pdnlutes snU et inid. de Vasea Gtecs, p. lii. 
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the Florentine Collection, where authentic Etruscan vajes are 
placed in the same apartment with others of Grecian origin. In 
the great coUecUon at Naples, I was shown only .a single muti- 
lated true Etruscan vase. 

* No vestiges of ancient painted vases have, in so far as I know, 
been -found in Italy to the nortli of the Appenines. Thosej^hicb 
are preserved in the Museums of Bononia, Turin, and other 
cities of northern Italy, have migrated into those parts from 
southern Italy. 

It is not my design, in this treatise, to institute any inquiry 
\ into the periods at which these vases were manufactured, not 
only because investigations have already been made with respect 
to this point by many authors of great lean^ing, but especially 
also because the settlement of it would involve an exanunation, 
entirely foreign to my views, of the various inscriptions observ- 
ed on those vases, as well as of the subjects and characters of 
the paintings. It is undoubtedly more easy to discover the pe- 
riod up to which these vases may have been fabricated, than the 
time at which the art, commonly considered as of 6^recian in- 
vention, but assuredly possessed of claims to a much higher an- 
tiquity *, took -its ori^n. It seems not improbable, that the 
latest period at which these vessels were manufactured in Italy, 
was the time of the civil wars "I-. The Roman vases, of later 
periods, dug up in many parts of Italy, as at Nola, JPompeii 
and Rome, have a very diflFerent character. They have no paint- 
ings, but are frequently ornamented with raised figures, and 
usually have a red coating ; characters which are also observed 
in the Roman vases dug up in some parts of Germany and 
France. 

To a later period also belong the vases dug up in great quan- 
tity near Aretiuniy so far down as the time of Vasarius J, many 
of which are preserved in the Florentine Museum. These vases 
have a red or blackish coating, and, in other respects, are of simi- 
lar composition with the older Etruscan vases §, with which they 
are sometimes confounded. It seems not improbable, that they 
belong to thf ases, so highly esteemed in ancient times, 
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which have been praised by Martial *, and taken notice of by 
Pliny f and Isidona, allhougli it is difficult to arrive at any 
/:ertainty with regard to this point |. 

The painted earthen vessels of Grecian origin, which have 
been found in Lower Italy, seem to be of different ages. Ao 
cording to the opinion of the celebrated AliUingen and some 
other antiquarians, an opinion which seems to be well grounded, 
the vases commonly, but incorrectly, called Egyptian, whose 
paintings are of a dusky red colour upon a yellow ground, in 
which condition some vases have also been dug up in Greece, are 
the moat ancient. The vases, commonly called Sicilian, which 
have black paintings upon a reddish yellow ground, are, accord- 
ing to the same opinion, less ancient, but more so than the vasen 
with reddish -yellow figures and ornaments upon a black ground, 
which are the most commou of all ||. This opinion has indeed 
been lately opposed by tlie celebrated Roaai, who has shown the 
vases with black figures to be of the same age with the rest ^ : 
his arguments, however, do not seem to invalidate the former 
opinion •'. 

Many vases, either having no paintings at all, or, instead of 
figures, having other singular ornaments, have been dug up, 
both along with painted vases and by themselves, not only in 
Lower Italy, but also in ancient Etruria, which have either the 
natbral colour of burnt clay, or a black coating, or have been 
manufactured of clay evidently mixed with some black matter. 
The ornaments upon the black vases are very frequently of a 
white colour, sometimes yellow or red. Not only the forms, but 
also the colours, of the black coating and ornaments, as welt as 
the other circumstances, correspond with those which are ob- 
served in vases adorned with more perfect and more complex 
paintings ; from which it may be supposed that these ruder and 
less elegant vases are of the same age and manufacture with 
those more beautiful productions of art, which, without doubt, 

• Lib, liv. Ep. 9S, -f- Hist NhL Lib. xiiv. tap. 12. 
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were more highly esteemed in ancient, as they are in modem 
times. 

The vases dug up in Lower Italy are found in Grecian aepul* 
chres more or Jess concealed beneath the surface of the ground, 
and constructed of stone in a rectangular form, placed near the 
lamains of the dead body, and sometimes also suspended upon 
the walls ; as is clearly shewn by the excellent representations de- 
lineated by Knipius, added to Teischbein'^s jdatesof vases, as wdl 
as by the accurately executed models exposed in the royal collec- 
tion of vases at Naples. Many vases are often found in the same 
sepulchre, of various sizes and qualities. Some of these sepulchres, 
which are small, and constructed of rough ^stones, usually con- 
tain a smaller number of a coarser kind. In other sepulchres of 
larger size, constructed of hewn stones, and covered over with 
slabs like the roof of a house, some of which I have seen heFare 
the gates of the ancient Paestum, vases of sup^or quality are 
found in greater number *. Sometimes they occur in th^r ori- 
ginal pc^tion, and in a perfect state of preservation ; at oth^ 
times, however, they are crushed and destroyed. Some of them 
have retained in a surprising degree their polish and original 
colours; others, especially those dug up in moist places, are 
slightly incrusted with a white calcareous substance, easily so- 
luble in acids, which has probably been precipitated upon them 
from the water that bad penetrated through the walls of the se- 
pulchre. This preservation of vases, constructed at so remote a 
period, of such frail materials, and with so thin a coating, is a 
subject of much interest, and not less than the perfection of the 
art as practised by the ancients, invites to the investigation of 
their mode of formation. 

We shall endeavour to distribute the most ancient earthen- 
ware vases, whether Greek or Etruscan, according to their mode 
of composition, into classes, for the purpose of obtaining a more 
distinct perception of their varieties. 

We shall place in the ^7'st class those vases in which the co- 
lour of the clay '*» '^""^•^ral, without glaze or other coating, or 
painting. Of some vases which were dug up at 
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Earthen Vaaei kaotcn by the name ofEinucan. SOT 
Cumte, as well aa near S. Agatha Sothoruvi, along with others 
ofabliuikcolour". 

In the second class, we shall place those in which the natural 
colour of the clay is somewhat heightened by their having a very 
ihin glaze or coating +. 

To the third class, belong those vases which have been manu- 
factured of clay intennixed with black matter. These vases are 
found, either simple, that is, without ornaments and paintings; 
or decorated with ornaments, either impressed or in relief; or 
they are painted with a white or yellowish colour. Of this de- 
scription are many of the vases dug up, not only in L^tver Italy, 
but also in the districts of ancient Etniria. 

To i'hcjhiirth class belong those vases whose clay is evidently 
covered over witli a black glaze or coating. Like those of the 
third class, they are either simple, or with, ornaments either im- 
pressed, or painted with a white, yellowish, or red covering. 

'ihajifth class may contain those vases, in which, upon a basis 
of clay, either of tlie natural colour, or with a somewhat brighter 
glaze, there are ornaments or painted figures of a black colour, 
sometimes with impressed lines. These vases, ivhich have been 
dug up in various places, although they commonly go by the 
name of Sicilian, are eidier simply painted with black, or orna- 
mented with figures, in which the red and white colours are 
covered over with black ; of which kind some exqui^te vaseg 
have been found, as for example in (he vicinity of Psestum. 

To the sixth class we shall refer those painted vases, the most 
(»mn)on of all, which have figures and ornaments either of the 
natural colour of clay or somewhat heightened, the general 
ground, however, and some lines, being black : some of them 
are of more simple construction, others are ornamented with 
white, red, yellowish or dusky colours. 

The seventh class includes those vases of rarer occurrence, in 
which the ground is black, and tlie figures which are red are laid 
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upon a white colour covering the black, the lines being impressed 
so as to penetrate to the black ground *. 

The dghih class we shall appropriate to those very rare vases, 
commonly but falsely called Egyptian^ in which the ground is 
yellowish, and the paintings of a coffee-colour, which, however, 
does not cover the ground perfectly, there being sometimes a 
covering of white and red colours. These vases, found in Lower 
Italy, correspond, in so far as regards the colour of the clay and 
paintings, with others discovered in Greece, one of which, that 
had been dug up at Athens, is preserved in the Museum of our 
Univernty, having been presented to it by the celebrated Eng- 
lish traveller Hawkins. 

{To be continued.) 



Aet. XIX. — On the Tlieoretical Principles and Power of 
BrowrCs Gas Machine. By Thomas Tredgold, Civil En- 
gineer, &c. 

W HEN a machine is proposed to the public as likely to rival 
the steam-engine in power and economy, it becomes necessary 
to investigate its principles, in order to be able to give an answer 
to the inquiries of one's employers ; and as the subject is of pub- 
lic interest, perhaps a view of the method I followed in the in- 
vestigation of the power and expence to produce a given effect 
with Mr Brown'^s gas machine, may not be wholly uninteresting 
to your readers. 

The power of this machine is evidently owing to the air in 
the cylinder being rarified by the combustion of gas within it. 
A similar effect is produced by burning some very inflammable 
paper under an inverted bell glass, and letting it down, when 
full of flame, into a vessel of water ; the water immediately rises 
within the glass, and condenses the rarified air it contained to 
about one-third of its volume. 

Now, let us supposa the temperature of the water used for 
condensation to be 50 degrees, and let t be the temperature of the 

• Joriot loc. cit. p. 5. 
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lieated air and vapour in the cylinder, when the condensation 
takes place, then, — -^— — = the volume of the air when heat- 
ed, its volume at 50° being unity • ; and the force of air b»ng 
inversely as tlie spaee it occupies, taking the pressure of- the at- 
mosphere at yO inches, we have, 

1 ■.~^— r : 30 : 30 /'^t|59_'\ = Oie resistance of the con- 

tents of the cylinder when cooled to 50° : consequently 

30(1 — j=.. -- -- J =:the power in inches of mercury without 

reduction for friction. 

Put ^= the grains of combustible matter that will heat one 

cubic foot of water one degree ; and as 0.00035 is the specific 

lieat of air when that of an equal volume of water is unity -f-, 

0.00035 g t will heat one cubic foot of air i degrees ; and if w 

he the weight of a cubic foot of the gas or combustible in grmns, 

, 0.00035 St . , „ , .„ , . . 

we nave 2_ — the volume of gas that will heat the air 

in the cylinder when its capacity is denoted by unity. 

There will bo a loss of heat Jn warming the cylinder, and the 
solid matter against which the flame and heated air must act at 
every s[roke ; these causes of loss I will not attempt to estimate, 
but proceed lo compare the gas machine with the steam-en^ne. 

The volume of steam produced, by a bushel of coals (84 lb.) 
IB 14,700 cubic feel, which, when condensed, gives a pressure 
equivalent to 26 inches of mercury on the piston. We have 
found the pressure on the piston in the gas cylinder to be 

30 fl — ^ -— J inches of mercury, under similar circum- 
stances; therefore, that the pt>wers may Iw equal, and x be the 
volume of air to be heated to produce the same effect, we must 

havel4700x26=30a-(l— ~^); or, 
14700x26 
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But, by our preceding calculation—^ ^— ^=thequan- 

tity of gas that will heat the volume a? of air ; whence, 

14700 xg6xaOOQ35^ 4r .u u' r ^ I. n 

(- gQQ > = the cubic feet of gas that will pro- 
1 1 
450 + ^y 

duoe the same power as a bushel of coals. This equation re- 

4.459 fg (450 + 

w (^ — 50) 

But there is obviously a value of t which gives a maximum 

effect, or rather a minimum consumption of gas ; therefore, con- 

sidenng t variable and making the fluxion of this expression 

equal to zero, we And t = S08 degrees. If this value of ^ be in- 

serted, the expression becomes- 2 =the cubic feet of gas 

that will produce the same effect as a bushel of coals. 

If pure olefiant gas be used, we have, from Mr Dalton^s ex- 
periments* ^=35.7 grjdns; and, according to Dr Thomson's 

tablet, w = 513.3 griuns ; hence, s^^^TO cubic feet of 

gas ; from whence we may conclude that 270 feet of the best 
oil-gas at the expence of somewhat more than 10s., at the Edin- 
burgh price, will be required to do the same work as may be 
done by one bushel of Newcastle coals. 

For carburetted hydrogen gas, ^=36.75 grains, and w=9QlA 

grains from the same authorities; consequently, '-^ — 2=482 

cubic feet ; and, suppose coal-gas capable of producing the same 
effect, then at the Edinburgh price, 482 feet of coal-gas will 
cost 5s. 9d., and produce no more power thjtn a bushel of New- 
castle coals. 

I have made the comparison with the effect produced by a 
bushel of coals, because that quantity is about equivalent to the 
day''s work of a horse ; that is, a bushel of Newcastle coals per 
day is a sufficient quantity for each horse-power of a steam-en- 
gine, and the engine day''s work is ten hours, while a horse 
works only eight hours. 

* Dr Thomaon'9 System of Chemistry y vol. i. p. 148> 5th edition. 
-)- Id&m^ vol. iii. p. %5» 
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The calculations are made for the lemperature which aftbrds 
thu greatest mecliaiiito! effect, — but a stranger to these niattere 
would judge by the degree of vacuum that may be obtained in 
the cylinder. To show liow far this may be done, we may con- 
sider the temporalure of flame to be about 1050 degrees ; and 
in a small cylinder and with uil-gas, 1 have little doubt but that 
it might be filled with a jet of flame of that temperature, if not 
of a much greater one ; but assuming ( = 1050", we have 

I 1 — 7. — - 1 ^ 20 inches of mercury. The advantage 

of this increase of moving force is, however, not bo great as to re- 
pay tlie increased consumption of gas to produce it. The ex- 
change of steam-boilers for the retorts and gasometers of a ga^ 
work, will certainly not be esteemed an advantage ; while, for 
a locomotive machine, the expence would be so great as to put 
it entirely out of question whether it would be better to carry 
oil-gas compressed into a 30th of its bulk, or to use a high-preft- 
sure engine. 



Art. XX.— Om tU Motions of the Eye. By Charles Bell, 
Esq. F. B. S. Sic. Reatl before the Hoyal Society of Edin- 
burgh, March 21. 1825 

J.N the march and progress of Science, as men choose to call 
that slow and painful advance which we make in knowledge,' 
there seems to be a natural disposition to chide and hunt back 
whoever attempts to make a path for himself. While every one 
observes with complacency the improvement of the age, indivi- 
dual efforts meet with opposition almost amounting to enmity. 
To complain of this were about as wise as to lament any physi- 
cal and unavoidable annoyance. But it ia my apology for en- 
croaching on the time of the Society. On any other account, I 
ought not to regret that I am brought back to the recon^dera- 
tion of a subject which is full of interest. 

Some papers of mine appeared in the Fhllasophkal Transac- 
tions of London, oa the Anatomy of the Non'ous System; in 
which I found it necessary to make some observations on the mo. 
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ttons of the eye. Principally from respect to that learned body^ 
I did not enter into all the detmls necessary to complete the 
subject incidentally stated. Dr Brewster^ in a paper read in the 
Royal Society of Edinburgh, has made his remarks cm these 
papers very freely, and has persuaded himself, that, bj rendering 
suspicious some of the illustrations of my system, he has under« 
mined the whole. In proceeding to show how inapplicable hi» 
criticisms are, I shall, at the same time, expose the inaccuracy 
of his alleged ^^ scientific facts.*" 

I am not a little startled to find myself unexpectedly opposed 
to a man of Dr Brewster^s philosophical habits, and I am vary 
reluctant to go into an element where he is so familiar. But I 
have sometimes found very little meaning invested with scienti- 
fic form, and I think I shall show, in the present instance, that 
the truth is more obscured than illustrated by phrases and dia- 
grams, which deter the general reader from entering on the sub- 
ject. 

It will be necessary, in the^r^^ place, to assign due import- 
auce to the sense of muscular exertion ; a subject which Dr 
Brewster treats, not only with inaccuracy, but with such chasms in 
the course of his argument, as to throw obscurity over the whole 
matter. I shall then examine the optical phenomena ; where 
the inaccuracies are such, that were I interested in the discus- 
sions in which this gentleman Is engaged, I should hold it to be 
a duty not to leave one of his positions, however wrapt up in 
the form of mathematical reasoning, without a thorough exami- 
nation. 

My original statement was to this effect : That not only are 
our ideas formed by a comparison of the different signs present- 
ed to us through the senses, but that there is a power in the 
body, which, though not called a sense, is superior to all the 
senses, in the precision which it gives to our perception ; bestow- 
ing on us accurate ideas of distance, of space, of form, and sub- 
stance : That the muscular frame, and that sense which we pos- 
sess of the muscular frame in action, gives us this power : That 
the sense of vision in the eye is imperfect, until aided by mus- 
cular motion, '^ of touch in the hand would inform us 
of nothing m ions of the hand : That hardness, 
and softness, and angularity, are properties 
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of matter not known to us merely by the sense of touch, but 
hy that sense; aided by the motions of the hand, of which mo- 
tions we are sensible ; that thfe entire and complete exercise of 
the sense of touch comprehends a comparison of the exercise of 
the nerve of touch with the consciousness of, or the sensibility to, 
the muscular motion which accompanies it ; and that, without 
this combination, the sense of touch would not be entitled to the 
name of the gebmetrical senst. 

Following out this subject, I showed that it is possible td 
make the image of an object permanent on the retina, after the 
object itself is withdrawn from the eye ; that the image or 
phantom in the eye is stationary, whilst the eye-ball is at 
rest ; but that the slightest exertion of the voluntary muscles of 
the eye makes a change on the apparent position of that image; 
as It not only follows the motions of the body and the head, 
if we ariB conscious of these motions ; but, even when the head 
is fixed, if the muscles of the eye are in action, the place of 
that image appears to be changed, whilst it is actually fixed oii 
the same spot of the retina: 

A man holds a ball in his hand ; he does not see it, he dnly 
feels it. By what power is it, that he knows whether he holds 
that ball before him, or behind him ? None of the five senses 
can aid him here : ke knows it by means of his consciousness, 
first, of the exercise of the organ of touch,— secondly, through 
the sensibility to muscular actioti. The action 'of the muscled 
of the arm is combined with the sen^ of touch in the idea 
formed in the mind. So, when the image is fixed upon the ex- 
panded nerve of the 6ye, if the muscles strain to the right side; 
or to the left, the position of the image appears to make a cor- 
responding change, — because the mind is contemplating twd 
Operations ; the impression on the nerve, and the action of the 
muscles* 

In the course of this investigation, I had found a case in my 
hospital, where the eye had lost the power of the muscles, with- 
out losing the power of the optic nerve ; and I had stated that 
the vision was entire, obviously meaning the possession of that 
sense which belongs to the optic nerve, in contradistinction td 
the other offices of the eye. Dr Brewster calls his reasoning ort 
this pJEissage the reductio ad absurdum, 

iOL. XII. NO. 24. APRIL 1825. i \i 
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That gentleman has failed to observe the difference betweeil 
vLuon white yet unexercised and uneducated, if one may say so, 
and after the impressions upon the eye have become, by long 
experience, the signs of the qualities and portions of bodies, the 
knowledge of which is gained through tlie other senses and the 
operations of the muscular frame. 

If I operate upon an infant, it may express pain^ but it makes 
no effort to remove my hand. That motion which appears to us 
so natural, is the effect of education and e^cperience. The candle 
before a child seems to enliven every faculty of its natiure ; but 
it cannot follow that candle with its eyes when it is moved, un- 
til repeated experience has taught it to combine the action of the 
muscles with the exercise of the sense. 

If the eye of the paUent, above alluded to, had been in its ori^ 
ginal and unexercised condition, the vision would have been vow 
perfect in every respect, because the «gn in the eye would have 
had no meaning; but as it was, it could not be called perfect, 
since it was incapable of ranging round the outline of an image^ 
or of following and corresponding with the other eye* 

We may pui*sue this subject a little further. AVben looking 
K> an object in the country, we judge of its distance and places 
by an operation as near to a trigonometrical survey as can be. 
The eye moves from hill to tree, from the steeple to the castle ; 
and, by knowing their relative positions, we form an estimate of 
the situation and size of the object beyond- them. How much 
we owe to the motions of the eye, we may know by cutting oflf 
the operation of the muscles, in looking through a tube. We 
then judge imperfectly of place and distance, and know no- 
thino" of them but by the degree of obscurity proceeding from 
the intervening atmosphere. 

The same thing is illustrated, in looking on a panorama; for 
there we have before us the shades and colours of natural ob- 
jects, which are their signs, but the means of comparison bdng 
carefully cut off, we suffer ourselves to be deluded. 

In short, it is clear to demonstration, tliat the eye is in conti- 
nual motion, making comparison of distances and angles, and 
thus informing us of that which we should never know, without 
the combination of the sense of vision with muscular activity. 
Even in the most minute object we examine, the eye travels over 
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'itii outline; and, moving from point to pnint, the figure is as- 
iiertained by Hie saitie operation by which we have been in- 
formed of ils distance from us, and its rclalion to other objects. 

Our motions lo nnd from an object, and the movements of the 
hand and the head, ali aid in perfecting the vision. But, in the 
papers wMtli jDr nrewstcr has criticised, I was treating of the 
nerves of the orbit, and I had occasion to speak only of the 
tnuscles of the eye. 

But to return to the offices of the eye. This continual acti- 
vity and seai'ching motion of the ej'eball, ia owing to a well 
known property in the retina,— ihc more exquisite sensibility in 
that part of it which is directly in the axis of vision. When we 
look upon a scene or upon a wall, we see only a small part of it 
perfectly, whilst the objects around are presented to the eye in 
Comparative obscurity. But, with a motion rapid as thought, 
the centre of the retina is opposed to all the objects in the field 
Buccessivcly ; and with a glance, of which, in one sense, we are 
scarcely conscious, the whole tippears equally vivid. 

If, however, by an effort, we try to fix the eye upon a spoti 
we shall be aware that the surrounding objects are imperfectly 
seen; and, at the same time, we shall be made sensible of the rest- 
lessness of the "eye to search out whatever is obscure. It is this 
propensity to penetrate what is obscure^ that makes the eye-ball 
roll coutjnuttliy, when, from a niorbiil state of the retina, objects 
in one part of the field of vi.'ion appear covered with a cloud. 
There is an uncontrollable efibrt of the eye to present its axis 
towards the objects thus obscured ; and it is in this manner that 
we continually follow what appears a cloud, and which, by the 
biotion of the eye, as necessarily flieS from us. 

To controvert my opinion, Dr Brewster has placed himself 
upon a stool which revolves; and iS at the pains to have i 
leathern belt, and a friend to turn him round. I am truly at it 
loss to know whether the Doctor has placed himself here in per- 
fect philosophical simplicity and singleness of heart. However 
that may be, thus he concludes : " That the notion of place or 
relation depends on the muscles of- the assistant's arm, conveyed 
by some sympathetic action to the observer's eye, along the 
leathern belt, — a result so inadmissible," &c. 

Is it possible that Dr Brewster, with tlic advantage of th* 



376 Mr Charles Bell on the Motions of the Eye. 

society of Edinburgh around him, can be so totally ignorant of 
this subject ? When a man stands or sits, be eifercises the ten- 
sion of the whole muscular frame, to the motions of which he 
is minutely sensible, and without which he would fall like one 
dead or drunk. He stands or walks by a fine adjustment of the 
muscles to the balancing of the body. It is quite obvious, that 
lie cannot do this, without a consciousness or sense in the mus- 
cular frame. It is by the same power that he knows the posi- 
tion of his body, whether in motion or at rest. If he be twitched 
round, Tiolence is done to these balancing powers, and a distiir- 
bance occasioned to the muscular system, which gives him as live- 
ly a conviction of the change, as if it came to him through all the 
five senses. And, if placed upon a stool, although the experi- 
menter should be so careful as to apply a leathern belt, and an 
assistant to turn liini round, he will be conscious of such verti- 
cal motion ; and whether he closes his eyes the while, or not, he 
will be conscious that he is turning, by a succession of lesser 
motions, to the four sides of the room ; and if there be an im- 
pressron- of an image on his eye, it will appear to be on that side 
of the wall to which he has turned. 

It is in the course of the same singular mode of argument 
that Dr Brewster thus expresses himself. " Let the observer, 
with a spectral impression on his retina, close his eye^ and turn 
round his head, either in a vertical or a horizontal plane, by the 
muscles of his necJc aloJii\ It will now be found, that the spec- 
trum follows the motion of the head ; and hence we must con- 
clude, that the m()tioi> of place or relation depends on the exer- 
cise of the muscles of the neck, as those of the eyeball have 
been entirely at rest.*" If it were not addressed to this learned 
Society, I should imagine he was here trifling with us. If a 
spectrum upon the eye appears before us, it will continue before 
us in whatever way we turn ; and, I have little doubt, I shall 
he excused for not having said so in my original paper. 

I repeat, that, what 1 conceived it necessary to prove was, 
that the eye, with its apparatus of muscles, has the power of 
conveying the idea of the phantom in different positions, accord- 
ing to the operations of its muscles, and independent of the mo- 
tions of the head or body. 

By the extraordinary resistance of a man of Dr Brewsters 
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.general infurmation, I begin to think tliere was more novelty iii 
proving this fact than I at first conccivod, 
I I shall, in the second place, examine tlie observations of Dr 
' Brewster, which he introduces to the philosophical public as 
" identijkjacis.'" 
In the papers referred to, I had shewn, that, if we look upon 
I an illuminated object until its image is permanent in the bottom 
I of the eye, the phanlum moves with the motion of the eye, if 
I that motion lie performed by the voluntary muscles of the eye- 
balL But if the eye-bull be moved by the finger, ihc phantom 
will remain stationary, while the ball itself is in passive motion. 
Dr Brewster proposes to prove, that the spectrum or phan- 
tom is by no means immoveable, and that it moves the precise 
, d^ree it ought to move. The diagram by which he would pcr- 
I suade us of this is given in Plate X I. Fig. 1, " Let A be the 
eye of the observer, and O an internal object, whose image at P 
is seen along the axis of vision POM. I^ct the eye he pushed 
upwards, suppose ^'glh of an inch into the position IJ, tlic ex- 
ternal object O remaining fixed. Tiie image of O, upon the re- 
tina, will now be raised from 1' to Q, in tJte elevated eye at B. 
Hence the object will now be seen in the direction QON, having 
\ descended by the elevation of the eye from M to N. 

" Let the eye be now brought back to its original position A, 
and let the object O be the lamp, with ground glass, used by 
Mr Bell. The ^ctral impression will therefore be made up- 
on the retina at F, and will remain on that spot till it is effaced. 
If the eye A is now reused to B, the impression will still be at V 
in the elevated eye, having risen only j^gth of en inch, or the 
height through which tlie eye has been raised by pressure. This 
small space is not very visible to an ordinary observer," &c. 

How could Dr Brewster conceive, that we could push the 
cya-ball aside, without its revolving on its centre ? What we 
have above all to admire in the position of the eye-ball, is the 
manner in which it b poised, and prepared to revolve on the 
slightest ac-lioo-iAf its muscles, or lateral pressure. Butwc must 
prove that it actually does revolve in this very cxpenmeut. 

It will be observed, (hatj in this diagram of Dr Brewster's, 
the line of the axis of the eye, when Ihe organ is pubhed o.side, 
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is parallel to the direction in trhich it was before it was disn 
placed, — a thing impossible. 

If you go to a distance from the candle and repeatedly press 
or strike the ball of the eye \n\h the point of the finger, the 
light will seem to move and dance, through a considerable spaccj 
say a foot. Move close to the candle, and do the same, and the 
light will not seem to move half an inch. The reason is this. 
Let A (fig. S.) be the centre, on which the eydball revolves, 
its revolution will be attended with an appearance of motion ia 
the body B, through a certain portion of the smaller sphere of 
vision C, D. But if tlie body be distant as E, it will appear 
to move, as the figure indicates, through a corresponding portioa 
of a larger sphere of vision Y G. Exactly the reverse would 
• take place if the axis of the eye moved from one parallel to an- 
other : That is to say, the motion of the eyeball, which gives 
the apparent motion to the object, would be great, if the object 
were nearer the eye, and would be as nothing if removed to a 
distance. Thus we are informed, that when the eyeball ia 
moved whether covered by the eyelids or not, it revolves ypon 
its centre ; and, therefore, the diagram of Br Bi'ewster, however 
ingeniously reared, is founded on antecedent propositions which ' 
are false. Having cleared away this obstruction, I resume my 
original position. 

If an impression is made upon the retina, and the eye be 
sliut or in darkness, and a voluntary muscular effort be made 
with the eye, the image or phantom will seem to change its 
place in a direction corresponding with tlie cfFort. But if the 
eye-ball suffer any change of place or revolution from any other 
cause than voluntary effort, the image or phantom will retain 
its place, the mind taking no cognizance of that motion. 

The next observation of mine, which Dr Brewster opposes, 
regards the motion of the eycrlids. When we wink or close the 
eye to lubricate the cornea, or render it jpt for vision, I have as- 
serted, that, at the same instant, the eye-ball is turned up, and 
that, without this, it would not be thoroughly lubricated and 
washed, and that the fluid would be left upon the cornea suf- 
fusing the vision. 

Dr Brewster observes, " Unfortunately for these views, the 
clearing away of the lubricating fluid, wlxich is left in the groove 
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between the closed eye-lids, has not been accomphshed by Aimigb- 
ty wisdom. Those who arc familiar with this class of experiments, 
will have no dil^ully in observing the ridge of accumulated fluid 
remaining after the eye is opened, and gradually falling to its 
level." Who would not believe, that Dr Brewster and his philo- 
sophical friends had actually seen the water running down the 
lace of the cornea, and in their o\i\\ eyes, too ; thus stating an 
imperfection of the eye, at the very moment that tbey were us- 
ing it with such perfection as to discover what we cannot see. 
This, in the proper sense of the word, is a complete hallucina- 
UoD. Physiologists did at one time conceive, that, when we see 
spots or lucid circles falling before the eye, it must be from the 
dropping of the water over the face of the cornea ; whereas it 
has been proved by the most satisfactory suite of experiments, 
that these circles and spols proceed from an alTection of the 
retina, and that their apparent motion is owing to the motion of 
the eye-ball. 

Dr Brewster proceeds to illustrate the subject by one of those 
imposing figures, which the common reader takes as demon- 
stration. " Let the eye be directed to a small point of light, 
such as the image of a candle diminished by reilection, from a 
convex surface, and let this image be brought near the eve, so 
that the pencils of rays, which diverge from it, may have their 
foci a great way behind the retina when the eye is open ; the 
image of this luminous point will be a circular disc, or a section 
of the cone of rays formed by the refraction of the eye. If, 
when looking at this circular disc and power at A, (PI. XI. 
Fig 2.,) we shut the eyelids, and tlien open t'lem gradually, 
examining, at the same time, the appearance oi'the disc, we shall 
at first observe it to have the compressed form shown at B, oc- 
caMooed by the ridge of fluid, and then gradually extending it- 
self into its regular circular form." 

The proposition affirmed is, that there is a ridge of fluid 
which gradually falls down upon the face of the cornea. It is not 
seen, but its presence is assumed from a certain change in the 
figure of an object. To have a definite idea of the point under 
consideration, let us suppose thatMjere is such a ridge of fluid, 
-let us give it a visible magnitude, and let us consider what would 
be its eiTccts. 
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Let A B (fig. 4.) be the convexity of the cornea, and C the sec? 
tion of the ridge of fluid ; it is obvious that, as a magnifyiog Iens» 
it would elongate the object; as it is not a drop, but a ridge^ it 
-would elongate the object in the perpendicular, and not magnify 
it regularly. Dr Brewster^s circular object would become, changed 
in a direction oppo^te to what he has represented. Presuming 
that he has reasoned ill, and observed justly ; something there 
must be acting like a concave glass instead of a convex len3. I 
should suppose that the fluid attracted by the margin of the eye-r 
lid had taken a concave form, so as to compress the circular figure 
as represented by Dr Brewster ; but I believe the shape of the 
margin of the eyelid will prevent the ray of light from striking up- 
on this fluid in the angle betwixt the cornea and the eyelid. I be- 
lieve the effect contemplated, proceeds from another cause alto- 
gether. Something in this experiment disperses the rays, or, to 
speak more accurately, diminishes their convergence, and throws 
the image of the object, as it is the license of optical writers to 
express it, bpliind the retina. When the disc is extended in 
one diameter, tl^ie rays from it must have been refracted, so asf 
to magnify the object. When the object ia seen compressed, a 
contrary influence must be in operati(jn ; the raysc must have 
been dispersed, and the object diminisbed in that diameter. 
We every day witness in those who are near-sighted the at- 
tempt to diminish the convergence of the rays by peering 
through the shut eyelids. The fact is, I must therefore })rer 
sume, when Dr Briewster looked at this object with his eyelids 
nearly shut, the rays from the object were attracted by the eye- 
lashes, and the image took that irregular figure which he has 
represented. 

It will save Dr Brewster infinite trouble, if, v/hen he sees what 
he supposes an attempt in the human structure, he will commence 
his speculations on the idea, that this intention is perfectly ful- 
filled. As to the present inquiry, he may rest satisfied, that 
when the eye was endowed with sensibility, that the eyelids 
might be regularly moved under that influence, the Power 
which bestowed sen*^'^^" a property of life, did not leave th^ 
mechanism impcrfi there is no superfluous moisture 

left to fall dwvn oi the eve, unless when intended 
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for other essential purposes than that of merely lubricating th^ 
•cornea. 

Tbe last observation of mine which Dr Brewster contradicts, isi^ 
th&t the eyeball revolves a certain degree upwards Mrhen the eyelidis 
are shut Daily experience of things^ which, in all probability, 
do not present themselves to that gentleman, authorise my con- 
clusion. I am surprised th^t he did not sooner notice th^ 
fact, and that gentlpmen do not understand the subject when it 
is put before them. 

Experiments on this subject require very particular attention. 
If a person, with whom we are conversing, is asked to shut his 
eye, the axis of the eye-ball continues to be directed towards you 
as long as that person is conscious that you are looking at him, 
pr is attentive to your discourse. Even when the eyes are shut, 
if the person has his mind awake, the eye-ball will continue in 
motion, and correspond with the ideas in the mind. This, is the 
reason I apprehend that my friend Dr Kno^ has rather con- 
firmed Dr Brewster in his misconception. 

In the winking motions of the eye-lids, for the purpose of 
brushing the surface of the cornea, the motion of the eye-lid ia 
more rapid than thought, and diflicult to observe. But the gra-. 
dual yielding up of the controul of the eye- ball, on the approach 
of sleep or insensibility, from whatever cause, is a thing so ca- 
rious in itself, and so clear to demonstration, that I must ex- 
press my surprise tliat ingenious men wiU rather deny the fact, 
than prosecute it in all its bearings. 

But why should Dr Brewster take the facts of a case as stated 
by me, and which seem, to superficial observation, against my ar- 
gument, and omit to notice that part of the statement which is in 
my favour. Is not this as if he preferred the pride pf victory, 
and were more the advocate of his cause than of philosophy ? In 
the case to which he has drawn the attention of the Society, the 
patient had lost the power of moving the eye-baU, and by far 
the most important circumstance of that case was, that when he 
shut his eyes the red light came through the eye-lid of the eye 
that was imperfect. How is this to be accounted for, unless we 
suppose that the cornea of the sound eye was turned up, whilst 
the other was in its fixed position ? ^ 

Any one can confirm this fact by closing his cyc-lio-^^ and 
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looking through them ; that is, tBaking ao cffi»t oT attentioii to 
the red light which comes through them. Let him then make 
en effbirt to close his eye-lids, and that red light irill ias^ 
pear. And this will be found to be thecase, althou^tlie eye. 
)ids be stretched with the finger so as to peafcnt iifi cogumKiiiii of 
the skin of the ejOi^ If thisexperimeiit^^«iadef«theeyeGf a 
'firiend, the cornea being Tisifale through the siretdied ejreJid, it 
Mldll tei e en to ascend upon every renewed effort to dose the e^. 
In my iermer paper I had stated, that, by an affection of the 
mutwe of the face, the eye-lid remained open and^fixed whilst the 
-eye-ball retidned its motion. Within the^-twenty-four hours I 
have had a case communicated to me of this kind. The physician 
et first conceived, that when his patient attempted to close his eyes 
ihe one eye went down and the other went up ! But when he 
was requested to make more particular observation, he then 
^JiuiBd that when the eye-lids of the sound eye were closed, the 
^txuBBL of the other eye was seen to turn up. Here the eye- 
ball performed its part of the oflSce, but the eye-lids were im^ 
moveable. 

Dr Brewster must now be satisfied that I have taken his advice, 
and that I have, with respectful diligence, examined his observa- 
tions. As the utmost forbearance is required from all who carry 
side-arms among peaceable citizens, so ought a journalist, who 
has so great a power of annoyance in his hands, to be reserved and 
temperate above other philosophers; yet Dr Brewster has 
not only written in a temper ill calculated to conciliate, but he 
has hung up an announcement for nearly a year past, of the re^ 
J^atation of certain supposed discoveries qfmine^ — and although 
this title was of itself an attack and a condemnation, he delayed 
from week to week entering on the subject, and has finally failed 
to do what his advertisement announced. 



Aet. XXI. — Remarks on the Illuminating Power of Coal- 
Gas. By Adam Anderson, Esq. F. R. S. E., Rector of the 
Academy, Perth. 

An he short memoir, which I submitted to public attention, 
in the kst number of this Journal, with respect to the illumi- 
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Dating power of coal-gas, as it is manufactured at the Perth Gaa- 
works, I stated that three retorts were found sufficient to pro- 
duce an adequate supply of gas 1o about 600 lamps, lighted 
during the usual time of burning in large towns. As I under- 
stand this result has been ascribed to some peculiarity in the 
coal used for carbonization, I diink it right, in order to remove 
all mistakes on the subject, to mention tliat the coal used at the 
Perth Gas-works, is of die kind termed Cannel Coal, and as I am 
informed, greatly inferior in quality to the coal of the same des- 
cription, which is employed for the production of gas, both at 
Edinburgh and Glasgow. The retorts, which are set on se- 
parate furnaces, are charged every three hours, with about one 
hundred pounds of coal each ; so that tlic whole daily con- 
fiumpt of the throe retorts is about 2500 lb., or nearly 23 cwt. 
From this small quantity of coal, which, inclusive of fuel,' costs 
about 18s. a-day, abundance of gas is produced to supply, at 
present, no fewer than 891 lamps, of the following kinds : 



I 



5 do. 

7 do, 

I ArgancI 



Many of these lamjjs burn to a late hoiu-, and some of them 
the whole night ; but it is proper to add, that a few of tliem are 
lighted only on Sundays, and others now and then, in the course 
of the week. Still, however, if these occasional lights be reduced 
to equivalent ones, by making a suitable allowance for the time 
they are not used, it may be affirmed, that, three relorls at the 
Perth Gas-works furnish a sufficient supply of gas to about 800 
lamps of the kind above mentioned, having 7S3i jets, and giving 
a light equal to that of 8100 candies, for about five hours daily ; 
and tiiat, too, at a time, when a considerable portion of the gas 
s unavoidably wasted, by uh daily opening of the gmm; 
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for the purpose of extending them to streets where they are not 
yet laid. 

This result, which greatly exceeds what has been obtained by 
xneans of an equal number of retorts * at any ooal-gas work in 
the kingdom, I ascribe much less to the quantity of gas which is 
decomposed from a given weight of coal, than to the processes 
0f purification by which the gas is prepared for consumption, in 
consequence of which, it retains nearly the same proportion of su- 
per-carburetted hydrogen, as the best oil-gas. In fact, the quan^ 
tity of gas procured at the Perth Gas-work, from a cert$un weight 
of coal, differs little from that which is usually stated to be ob- 
tained at ether coal-gas establishments, from the same species of 
coal ; being, when the coal is carbonized for three hours, about 
four cubic feet from the pound, and, consequently, about 9600 
jcubic feet from the quantity of cpal daily subjected to distilla* 
tion. 

This quantity of coal-gas, according to the report submitted 
by Taylor and Martineau to the Dundee Gas Company, would 
not give a light equal to that which is in reality afforded by the 
burners used in Perth above two hours daily, which is only about 
a third part, at an average, of the tilne they actually burn. We 
are thus compelled to admit, either that these individuals have 
grossly underrated the illuminating powers of coal-gas in general, 
or that the gas manufactured in Perth, possesses nearly three times 
the illuminating quality of the coal-gas to which they refer. The 
former of these conclusions, notwithstanding the obvious interest 
which Taylor and Martineau have to undervalue the properties 
of coal-gas, cannot, in justice to their characters, be admitted ; 
and, on the other hand, the alternative would imply, that the 
Perth coal-gas is of a quality so superior to the ordinary kind 

• In the report furnished by Mr Tait to the Dundee Gas Company, the quan- 
tity of gas requisite to maintain 700 burners is estimated at 6,336,350 cubic feet 
annually; and the quantity of coal necessary for its production, at 528 chaldron?, 
or 71 2| tons. By the mode of decomposition and purification practised at Perth, 
the same extent of illumination will be procured from 180 tons of coal. Mr Neil- 
son of Glasgow, in his report to the same company, estilnatcs, that a gas esta- 
blishment, supplying 5000 jets, would require 34 tons of coal daily. The Perth 
gas-work now supplies about 8000 jets, by means of less than a third-part of that 
quantity of coal. 
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from coal, that nothing but the most iinqucstioiiahle facts can be 
expected to satisfy the public mind with regard to its truth: 
These facts have already been stated. They do not consist of a 
few insulated and doubtful trials, made with a particular kind 
of coal-gaa carel'ully prepared on the small scale, from selected 
materials for a special purpose : but they may be said to be the 
average result of a numerous and extensive series of experi- 
ments, conducted for months together, under every variety of 
circumstance by which that result could be aiFected in the largest 
establishment, IHiey furnish, therefore, data for a legitimata 
extension of all the consequences which they involve, in their 
ap]>lication to the economy of coal-gaa, as contrasted with that of 
oil-gtts. Qf these consequences, it is not the least important, that 
9tJ0O cubic feet of coal-gas, when duly prepared, are capable of 
emitting a light equal to that of 8100 candles, for at least five 
hours, or of 40,300 candies for one hour. 

If this result be compared with the light afforded by oil-gas, 
of which IJ cubic feet, (as stated by Taylor and Martineau)', 
yield a light equal to that of ten candles for an hour, ii would 
appear, that one cubic foot oi' oil-gas affords a light equal to 6? 
candles for an hour ; while an e«]iial volume of coal-gas gives a 
light equal to ij'', candles, during- tlie same length of lime. The " 
illuminating power of the two gases, bulk for bulk, is thus as 6f 
to 45',, or as 8 to 5 nearly. This result coincides almost exact- 
ly with the conclusions to which I was led by the experiments 
recorded in the last number of this Journal ; and ought to be 
the more satisfactory, as it has been deduced by a mode of in-' 
Pcstigation totally different. 

With regard to the probability of extracting from coal a spc 
cies of earburetted-hydrogen, which shall contain a larger propor- 
tion of olefiant gas than has hitherto been obtained, I am dis- 
posed to indulge the most sanguine hopes. I conceive myself 
justified in clierishing this expect»tiou, from observing the vast 
quantity of carbonaceous matter which escapes during the de- 
eom|»sition of the coal ; and from considering the evident pos- 
sibility of causing it, in a state of nascent volatiHzation, to unite 
in larger proportion, with the hydrogenous element, with which, 
even by the most approved methods of carbonization, it still 
eombincs only in a partial nianncr. One mode of eSecting this 
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union has already occurred to me, which promises to lead to tbi 
most favourable tcsults; but, at present, it would be prematore 
to do more than simply advert to the fact. 

I shall conclude these genctal observations with a fet^ corsoij 
remarks on the comparative cost of oil and coal gas ; taking, as 
a standard for the former, the gas produced under the patent of 
Taylor and Martineau ; and for the latter, the gas of the Perth 
Gas-work; From the statements which have already been given, 
it appears, that the illuminating quality of cnl-gas, is to that of 
the ooaUgas in question, as 8 to 5. Now, if it be admitted, that^ 
with due managements a gallon of oil will yield 100 cubic feet 
of gas *, (and this is certainly rather above than below the truth)^ 
and that 40 lb. of coal are capdble of yielding 160 cubic feet 
of gas (wiiich is rather below than above the truth), we should 
have from a gallon of oil and 40 lb. of coal, the equivalent 
quantities of oil and coal gas, or the quanUties of the two gases 
that afford equal degrees of light. But reckoning the oil at 
1^.80 per ton, and the coal at 15s., the cost of the oil-gas would 
be Is. 7d., and that of the coal gas something less than Sid: 

It is no doubt true^ that^ for the due preparation of coal-gas, 
(certain substances are requisite, which are unnecessary in th^ 
case of oil-gas; but the expence of these is very trifling, and, 
at any rate, the value of the coke, tar, and other products aris-^ 
ing from the coal, more than meets the extra outlay which they 
occasion. 

To counterbalance these advantages^ however, in favour of 
coal-gas, it is admitted, that the gas-holders, conducting pipes, 
&c. do not, in the case of oil-gas, require to be quite so large, 
for an equal extent of illumination, as in the case of coal-gas. 
But the difference, though it has often been pressed upon the 
public attention by the advocates for oil-gas^ is much less than 
it might, at first sight, appear ; for, admitting that even two 
measures of coal-gas were requisite to yield the same degree of 

* At Lord Gray's oil-gfls establishtfent, erected by Mf Milne of Edinburgh, 
under the patent of Taylor and Martineau, a gallon of oil yields at an average 
6n1y 80 cubic feet of gas. On the other hand, some kinds of cannel coal have been 
found, at the Perth Gas-work, to yield upwards of 5 cubic feet per lb. ; and that, 
too, when the distillation was carried oYi only for three hours. 
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light as one measure of oiUgos, the conducting pipes of the for- 
mer would need to be enlarged, on that account, only in the 
subduplicate ratio of 1 to S, or as d to 7; while the gas-holders 
would require to be increased in the subtriphcate ratio of 1 to 2 j 
that is, as 4 to S nearly. It thus becomes evident, thai the re- 
lative expence of the pipes and gas-lioiders for oil and coal gas, 
is but little aifected by the difl'erence between tlie illuminating 
powers of the gases ; and that, in point of economy, so far at 
least as regards the prime corit of the materials from which the 
gases are produced, oil ami coal gas do not admit of compa- 

But, in fonning a correct and impartial estimate of the re- 
spective merits of the two gases, it is obvious that various cir- 
cumstances may require to be brought under consideration, be- 
sides the prime cost of the materials from whifh the gases are 
procured. A proper view of these can only be exhibited, by a 
fjuthful statement of the actual expence incurred by an ml and 
a coal establishment, producing an equal degree and extent of il- 
lumination. Of llic former, I can only speak from the reports 
of others ; but, of the latter, I can give a distinct ac-count, from 
h'hal has fallen within the range of my own experience. Leav- 
ing, therefore, to persons who are more conversant with the eco- 
nomy of an oil-gas work, the task of laying before the public a 
correct statement of the expenditure and capability of that de- 
scription of a gas manufactory, I shall pi-oceed to give a brief 
account of the original cost, as well as of the annual outlay and 
income of a coal-gas work, such as I have lately planned, for a 
town containing about 12,000 inhal^itants. 



MASONRY, &c. 

Masonry, iDttuil'ing a substantial gasometer-hausc, retort-house, 
purifving-houae, lime-slieds, boundsry-wall, pavement, brick- 
wort, Ac. ------ . 

Two stone-tanks for gasometers, double-walM, anj clayeil be- 
tween, with hewn feces, - - - . 

t'arpentry and alater-work, doors, ftc. - . . 



h.\wi 



L. 8. 


t 


186 1« 


d 


81 16 





86 1 





397 7 





955 14 
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397 16 





50 





200 


9 


64 





64 





300 
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IRON-Wonk, &c. 

8 Hetorts, with condensing inaih, &c. 
Tar condenser, &c. i . . i 

Purifying apparatus, &c. • • . 

2 Gasometers, with chains, pulleys, and counterpoise, 
3978 yards of main -pipes, from 4| in. to 1} in. diameter, 
•Pointing and laying pipes, &c ^ . . 

Bend-pipes, traps, ftc ... 

4000 yards of service pipes, . . ^ 

Iron-pillars for street-lights, ... 
2 Workmen for 8 months at 2 is. per week, <: 

Contingencies, including salary of engineer, &c. 

L..2783 10 

From this statement^ it appears that tlie total outlay upon the 
coal-gas manufactory referred to, would amount to L. 4063, lOis. 
Supposing only half the number of retorts belonging to the es- 
tablishment to be in actual use at a time, the whole weight of 
coal they would decompose, in 24 hours, would be If tons, and 
tlie quantity of gas they would produce 14,400 cubic feet. Thi^ 
Tolume of gas would, in the depth of winter, (when the lights 
were used, at an average, six hours daily), afford a sufficient 
supply to the following burners : 

Hourly consumpt of Equal light 

gas, in cubic feet. with candles. 

300 No. 1. Argands, 10 holes, 

100 No. 2. do. 14 — ■- 

60 No. 3. do. 18 

180 Batwings, - . - 

150 Jets, with 3 holes, 
200 do. 2 - - 

400 do. 1 - i 



650 


— 


3000 


280 


— 


1200 


150 


- 


750 


400 


— 


2160 


280 


_ 


900 


360 


_ 


8dO 


300 


_ 


900 



1380 2360 9710^ 



Daily consumpt, 14160 cubic feet. 

The quantity of coal carbonised daily to supply gas to burn- 
ers of the above description, in the depth of winter, being only 
1 1 ton, the whole quantity of coal used in the course of a year 
would not exceed 250 tons ; and as the coke from the retorts 
would do ftiore than supply fuel, it is unnecessary to make any 
allowance for it. 

It now remains to give a view of the probable return that 
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may be expected to be derived from the establishment. In do- 
ing this, I shall suppress no outlay connected either with the 
cost of the niateriaJs, or tlie expence of the manipulations, and 
the general management of ilic business ; wliile, on the other 
hand, I shall charge the different burners at a lower rate than 
has yet been done by any coal-gas company with which I am 
acqufunted, supposing they are to be allowed to burn from duak 
till nine o'clock. 

DEBIT-SIDE. 

850 Tons cunnel-ooal, at 15s. . . 187 10 

125 Balls lime, at 39. !)d. . . V3 B » 

Other punning mateiLiIs, . . 10 

Hannger, . . L.GO 

Clerk, . . . 40 

2 labourers, at ISs. per week, 78 



Contingencies, .... 


120 


■i per cent, on outlay, . 


102 10 10 




LUUl 9 7 


CREDIT-SIDE. 






1. s. ». 


300 No. 1. Arftnnds, 10 holes, at SOg. 


4G0 


JOO No. 2. do. U do. at 35s. 


J75 


GO No. 3. do. IS do. at 429. 


103 


180 BalwinES,at3l9.(!d. 


263 10 


160 Jets, 3 holes, at 2fls. . . 


ISO 


200 do. 2 do. at 15s. 


150 


400 do. 1 do. at lOa. 


200 D 


Surplus coke, lime, tor, &e. 


60 


CrecEt-aicie, 


L. 1573 10 


Debit^ide, . 


681 9 7 



This would afford a clear profit of 90 per cent, on the origi- 
nal outlay, after laying aside the interest of the capital, and re- 
serving L. 199:6:5 annually for repairs and contingencies. 

By an examination of the debit-side of the account, it may be 
inferred, that, since 950 tons of coal yield 9,940,000 cubic feet 
of gas, the total expence of which is L. 681 : 9 : 7, the cost of 
manufacturing 1000 cubic feet is 6s. Id., including every item 
of outlay, as well as the interest of capital. 

TOL. XII. Vo. S4. ApaiL 162S, c c 



890 Mr Anderson on ike IHumimUing Power of Cdal^Gdkj 

By examining the credit-side of the account, it may be infef^ 
red that the same extent and d^ree of illumination, which, in 
the case of coal-gas, costs the consumer L. 1518, 10s., could not 
be procured by means of tallow-candles for less than L. 10,114, 
ISs., supposing a candle (four in the pound) to bum 12 hours, 
and the price to be lOd. per lb. ; being a saving of nearly 7 to 1 
in favour of coal-gas. The prime cost of the oil alone, to aiKmi 
the same extent and degree of illumination, would be L 1456^ 
lOfl. ; admitting, on the statement of Taylor and Martineauy 
that 1^ cubic feet of oil-gas yield a light, for an hour, equal to 
10 candles, and that a gallon of oil at 3s. gives by decomposi- 
tion 100 cubic feet of gas. 

On the other hand, if 1000 cubic feet of oil-gas be supposed 
to cost S6s., the price at which it is stated to be obtained in ciU 
gas manufactories, the expence of a quantity of oil-gas, equal in 
illuminating power to the quantity of coal-gas abo¥e mentioned,, 
would be L. 1820. Hence the prime cost of the oil-gas would 
exceed the setting price of an equivalent quantity of coal-gasy 
produced at an establishment such as I have sketched, by more 
than the interest of the capital vested in the manufactory. 

If from these pecuniary views, which have a reference, ia 
some measure, to the private interest of gas companies, we pass 
to considerations of a public and more comprehensive nature, 
and inquire which of the two rival gas manufactories ought to 
be encouraged on the ground of national policy, an enlightened 
Legislature, it may be presumed, could have no hesitation about 
giving the preference to coal-gas. It appears, indeed, that, so 
far as economy is concerned, tlie prices at w^hich the two gases- 
can be procured scarcely admit of comparison. Coal, the sub- 
stance from which one of them is evolved, is an article so very 
abundant in this country, that any increase in the demand for 
it, so far from raising its price, would probably render it cheaper, 
in consequence of the improvements that might Be expected ta 
result from more extended worJclngs ; whereas oil, the substance 
from which the other is obtained, must always be Kmiied in 
quantity, as t" various in supply. The very extenaon 

of oil-gas esta ild enhance its price, and set bounds 

to its use. ]V case of coal-gas, we obtain a pro- 

duct which is able than the raw material 'ftonr 
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%hich it is procured by decomposition ; whereas, in the case of 
oil-gas, it is well known that its illuminating power is rather di« 
ininished, than augmented, by its change of condition ; the light 
which it emits, in the gaseous- state, being somewhat less than 
that of the oil itself, when it is consumed in an Argand lamp, 
according to the ordinary mode. Lastly^ the residue of the 
coal, afteiir the latter has been used for the purpose of producing 
gas, is' still valuable as an article of fuel ; while that of the oil is 
good for nothing, but to clog with an useless product the vessels 
IQ which the decomposition is effected. 
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X\o subject, in Mechanical Philosophy, is at present more 
interesting than that of Railways, and we had expected to have 
been able, in the present Number, to lay before our readers a 
thart view of their construction and operation, and of the gene- 
ral principles and comparative advantages of this mode of con-^ 
veyance over that of Canal Navigation, so far as they can be de- 
duced from the facts and observations already known, as well as 
to point out where additional information and experiment is yet 
wanting, to complete the theory of this important branch of me- 
chanics. We must now, however, defer this- to another oppor- 
tunity. Meantime, we recommend to the attention of our read- 
ers the perusal of the printed ccnrrespondence, on the merits of 
malleable iron and cast4ron rails, published by Mr Birkinshaw, 
«t Newcastle. The patent malleable iron-rails are thus described 
in the article Railways, in the Supplement to the Encydopsedi^^ 
Britannica. 

^^ An improvement has lately been made in the construction of 
the malleable iron-rails, which promises to be of essential utili* 
ty. It consists in the use of bars, not rectangular, but of a 
wedge form, or swelled out on the upper-edge. In the rectan* 
gular bar, there is evidently a waste of metal on the under sur-* 
iace, which, not requiring to be of the same thickness as where 
the waggon-wheel is to roll, may be evidently reduced with ad- 
vantage, if it can be done easily. The bar may then be made 
deeper and broader at the top than before, so as with the same 
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quantity of metal to be equally stitnig, and preaent a mucl^ 
broader bearing surface for the wheel. This has been accom- 
jdished by Mr Birkinshaw, of the Bedlington Irou-works, who 
has obtained a patent for those broad topped rail& The pecu- 
liar shape is given them in the rolling of the metal^ by means 
of grooves cut in the rollers, corresponding with the requisite 
breadth, and depth, and curvature of the proposed r^L Mr Birk- 
inshaw recommends his rails to be eighteen feet in length. We 
have seen one of these patent rails at Sir John Hope'^s collierj; 
and it certmnly forms the most perfect iron-rail which has hither- 
to been contrived ; combining very simply and ingeniously in 
its form, qualities of lightness, strength, and durability. 

^^ It is twelve feet long, two inches broad along the top, and 
about half an inch along the bottom, and still thinner between. 
It rests on sleepers at every three feet, and at those fdaces the 
rail is two inches deep ; while, in the middle point, betweoi the 
sleepers, it is three inches deep. All these inequalities, we be- 
lieve, are performed (m the metal, by means of the rollers; and 
this circumstance is well deserving of attention, as it may obvi- 
ously be applied not only to the formation c^ railways, but to 
a variety of other arts. The moulding and shaping of metal 
in this way is quite a new attempt in the iron-manufacture, and 
it is not easy to say how far such an invention may yet be car- 
ried by the skill of British artists,'" 

We have frequently had an opportunity of observing these 
rmis, and agree entirely in the above description and opinion 
of their utility, and should regret to think, that the oxyda- 
tion of malleable iron should prevent this improvement from 
being of that utility it otherwise would. On this subject we 
may also, in the mean time, recommend to the attention of our 
readers a very ingenious letter written on the subject of Bailways, 
lately published in this city, being a series of papers of great 
merit, which originally appeared in the Scotsman newspaper. 
The author''s views on the subject of friction are in general 
sound, but they only apply to the friction of the axles of the 
carriages. The rolling of the wheels along the way is quite a 
different sort of action, and may possibly modify considerably the 
lesults. But, on this subject, we can state from authority, that 
flome experiments are now in progress by the Glasgow and £din» 
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burgh Railway Company, which, we have no doubt, will set 
this matter eooipletely at rest. 



Art. 'XXlII.'^List of Rare Plants which have Flowered in thh ! 
Royal Botanic Garden^ Edinburgh^ during the last three 
months. Communicated by Professor Graham. 

Mar. 16. 1825. 



Amiiryllis Jdhnsoni. 

Ardisia paniculata. 

Bauera humilis. 

Bleda hyacinthina. 

Canna gigantea. 

.■ iridiflora. 

The prindpal flower-stem of this 
flplen£d plant is above ten feet 
high. If placed in rich light 
loam, with plenty of pot-room, 
theplantwouldgetmuchlarger. 
It has never before flowered in 
this country; and a beautiful 
drawing .has therefore been 
made of it by Dr Greville for 
Mf Roscoe*8 work on the Sd- 
tamines. 

Canna pedunculata. 
■ speciosa. 

Columnea hirsuta 
Chamserops humilis, mas. 
£pacris attenuata. 
Gnidia sericea. 
Croodyera discolor. 
Hippeastrum splendens. 

Jacksonia spinosa. 

Laurus Camphora. 

The specimen which has produced 
flowers, is a small plant, struck 
from a cutting two years ago, 
and kept in stove heat, which is 
probabbr the cause of bringing 
it into flower. The large speci- 
men of the camphor tree in this 
garden, has always been kept 
in a cool situation, and has ne- 
yer been observed in flower, 
althoui^ more than half a cen- 



tury old, with a trunk nearly 
2 feet in circumference ; but 
the whole height of the tree 
does not exceea 15 feet, having 
been very frequently pollardec^ 
to confine it under the glass. 

Laurus glauca. 

Lobelia surinamen^s. 

The rich vermilion blossoms of 
this plant are badly described 
and figured as '^ pale red," in 
£ot Mag. t 225. 

Lysinema pungens. 

Mirbelia reticulata. 

Passiflora Herbertiana. 

Pothos foetida. 
This singular plant hasl)een in fiiU 
flower in the oupesa border for 
three weeks. It stands in a 
very dry situation, and is quite 
as strong as it usually is in this 
country when cultivated in 
damp situations, which, m its 
native country, it always inha- 
bits. 

Rhododendron dauricum. 



— ^ sem- 

pervirens. 

These two beautifiil plants were 
covered with flowersin the open 
border in January; but a sharp 
frost coming on at the .time, 
completely killed the flowers on 
the first. The plant, however, 
has not suflTered, and has shewn 
many flowers since, as fine as 
those which appeared before. 
The var. /3 sempervirens has 
been in no way injured by the 
frost, being much hardier, and 
much more deserving of culti- 
vation in Uiis climate. 
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A^T. XXIY.'-'Meteorological Observ^tiotU made ai LeUh. Bj] 
Mr John Coldstream* 

X HE Journal from which the following Monthly Results are 
extracted^ is kept about SO feet above the level of the sea, and 
a few hundred yards distant from it. The Thermometer is re- 
gistered at 9 A. M. and 9 p. m. ; the Barometer at 9 a. m. Noon, 
4 p. M. and 9 p* m. ; the Pluviometer and Wind- vane at No(hl 
The Hygrometrical observations are made by means of two Ther- 
mometers, one of which has its bulb covered with silk, and mois- 
tened with water ; their indications are registered at Noon. 

JANUARY 1825. 

Hentlis. 
\. Temperature. Fahr. Ther. 

Mean of the Month, 40'.976 

Maximum observed, ,..„„, 60.500 

Minimum observed, 25.000 

Kange, 35.500 

Mean of the extremes, 42.750 

2. Pressure. Inches. 

Mean of the Month, 29.995 

Maximum observed,. 30.900 

Minimum observed, 28.800 

Range, 2.100 

2. Humidity. Fahr. Then 
Mean difference during the month between the two Ther- 
mometers, , 3°.84 

Maximum ditto, 6.50 

Minimum ditto, 0.25 

4. Rain, 4.070 Inches. 

6. Winds, NE. 2, SW. 25, W. 2, NW. 2...days. 

Memarks* 

January 2. — ^At 3 a. m. there were several loud thunder-peals, and very vi- 
vid lightning. Upwards of an inch of rain fell in the course of the 24'^hours. 
Wind moderate. Mean temperature 40". Mean pressure 29.58, increasing. 

6th Greatest dryness observed. Wind NE. by N. Mean temp. 30''.25. 

9th, — ^Barometer at 6 p. m. 30.90 inches. The pressure had been variable 
for some days previous, with NE. and SW. winds ; and the weather very 
agreeable. Temperature moderate. The barometric column has not been ob- 
served so high here for many years past as on this day. An equally great 
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rprca gure aeems to have occurred at the same time over the whole island, and 
■the western shores of the Continent. 

leth, — ^The pressure gradually and regularly diminished till this day, when 
it h^;an again to increase. The weather during the whole week was very fine. 

T«np. ae^^-se". 

IQth, — ^The pressure diminished again on the 17th, and this morning the 
ininimum for the month occurred, 28.80. Wind W. brisk. Heavy rain fell 
during the day. At 10 a. m. a remarkably distinct convergence of the solar 
beams was seen, under the usual circumstances. 

27/lA. — ^For several days about this period, the temperature was very va« 
liable. Excepting on the three first days, no sito^ms of wind occurred during 
the whole month. 

FEBRUARY* 

Remits* 
JU Fahr.Ther. 

Mean of the month, „ 39^625 

Maximum observed, ^ ,,.. 57.000 

Minimum observed, 21.500 

Range...... 35.600 

Mean of extremes,. .«....« 39.250 

% Pressure. Inches. 

Mean of the Month,......, 29.956 

Maximum observed, »••• 30.410 

Minimum observed, 29.140 

Kange, 1.270 

3. Humidity. Fahr. Then 

Mean difference during the month between the two Ther* 

mometers, ...» ., \ 2^99 

Maximum ditto,., .^.... , , 5,75 

Minimum ditto, ^ 0.75 

4. lUdn, «.... 2.89 inches. 

4>. Winds...... NE. \ SE. 6 S^V. 13 W. 5 NW. 3 ... days. 

Remarks* 

This month has been a very pleasant one, mild and dry. Pressure re- 
snarkabiy steady for the season, and gradual in its variations. No storms of 
-ynnd* occurred. 

3d— Alight shower of snow felVwhich soon dissolved; drri veiy prevalent. 

JthJ-^Two colourless rainbows were observed to^y, one at 9 a. m. and the 
other about noon : the primaries only were seen. 

17iA.— The sky at sunrise this morning presented an uncommonly splen- 
did appearance, being covwed with long cumuli and cirro-strati, decked in the 
richest tints of the spectrum, the ^een not excepted : heavy nimbi passed in 
rapid succession, discharging a few showers of rain till about 3 p. m. About 
4 p. M. when the sky was covered by a thin sheet of otmhsiraiua and floating 
9CucUhudty and when a large nimbu% advancing from the west, was ^bs£uiin|p 
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thB maty then^ near the IioHsod, a Aal»of Tery^iiterest&g appean mc e %as seen. 
It consisted of two fidntly-coloured arcs, one of wfau^ had a diameter tfubout 
46% and the son for its centre ; the other had a diameter somewhat t^ and 
m point some degrees ahove the sun for its centre. The upper arc tfaerefiiie 
cut the lower in two points, but was not yisible within its circumference. It 
continued vimble for a few minutes onl^. The colours of the exterior arc 
were much feinter than those of the interior. Is it possible that the exterior 
one could have been formed by reflection of the sun*s rays from tiie snt&ce of 
the nimbus? Similar phenomena have been seen accompanying the £k>lar 
rainbow, which could be distinctly traced to like cauae8;-i-FhiL Trans. Abtidg. 
VOL ii...^c. Paris, 1743, p. 54. &c. 

ISih. — ^Force of Solar Radiation to^y at noon 17^ Therm, in shade 50*. 

2Sth. — SE. winds have prevailed for several days. This morning there 
was a sharp frost ; in the afternoon heavy showers of snow. 



Art. XXV. — CetMial PhmdvienA from April 1. to JvJy 1. 
18S5, cakvlaUdJbr the Meridian of Edinburgh^ Mean Time. 
By Mr George Ini^es, Aberdeen. 

The times are inserted according to the Civil reckoning, the day begin- 
ning at midnigfat.^^The Conjunction nf the Moon with the Stars are 
given in Bi^ AMomtkm 

APRIL. 



D. 


^' / u 




B. 


H* f u 


- 


1. 


6 9 22 


Im. II. sat Ij. 


20. 


1 47 37 


d 5* 't* 


1. 


19 22 


d^CK 


20. 


3 37 32 


d)) » 


2. 


6 27 20 


6$oyi 


20. 


9 35 47 


© enters b 


3. 


6 13 39 


O Full Mdoil. 


21. 


1 64 27 


d DA tt 


3. 


21 18 49 


6i'^n 


21. 


3 36 28 


d))« « 


3. 


23 4 18 


£m. I. sat 1]. 


21. 


10 27 12 


dD? 


6. 


6 17 


d?. » 


21. 


11 6 38 


d D2* b 


a 


11 54 


F.m. II. sat y. 


21. 


11 26 34 


d])b 


6. 


10 26 25 


dHm. 


22. 




$ greatest elong. 


7. 


20 61 


<J J B. Oph. 


23. 


10 21 7 


d D 132 b 


7. 


22 10 


6^$ 


23. 


10 23 30 


d }) ».n 


9. 


14 61 31 


6)ot 


23. 


13 50 50 


d Di«cn 


9. 


17 10 40 


61)* t 


24. 


7 42 5 


dJf n 


10. 


4 17 28 


dD¥ 


25. 


22 55 5 


d})2/ 


10. 


4 57 15 


( Last Quarter. 


26. 


13 10 


]) First Quarter. 


11. 


59 11 


Em. 1. sat. Tf. 


26. 


23 17 54 


£m. I. sat % 


12. 


19 27 56 


Km. I. sat. % 


27. 


45 28 


6 1il^ 


18. 


9 7 24 


New Moon. 


27. 


4 53 26 


d Do^ 


19. 


6 1 30 


6})<J 


27. 


13 26 55 


d })»• il 


19. 


5 55 


6 9 ^ T 


30. 


21 20 34 


Em. II. sat % 


19. 


21 22 54 


£m. I. sat ^ 









<}^ieMaPhefmiMiJfl^Jipf^^ ^7 



HAT. 

1. 7 51 27 d 5 < nje 

2. 91 14 <jf>ab 

2. 14 43 35 O ^^^ MoQn. 

3. 20 52 19 d J ^ TT\^ 
6. 6 35 d D B Oph. 
6. 23 38 10 6T>^ t 

6. 23 40 28 Em. III. sat. 1/. 

7. 1 49 46 6i* t 
7. 6 Si 11 d H t 
7. 12 67 55 d 5 ¥ 

7. 23 57 32 £m.II. sat V 

9. 21 4 27 ( Last Quarter. 

11. 16 45 d^ ^jneaxcoTk'' 

12. 18 45 6V^^ [^^^ 
12. 21 36 41 Em. I. Sat 11 

14. 5 45 In£ d O ? 

15. 7 55 52 6)>^K 
17. 8 24 40 d J ^ T 
17. 12 56 38 d D ? 

17. 23 49 27 O New Moon. 
1& 4 36 d D 9 

la 4 55 20 d D b 

1& 6 25 16 d D ^ ^ 

18. 17 20 d ) 2 iir b 

19. 3 9 d J b 

19. 16 4 54 Inf. d ? 

20. 16 2 55 d ^ *» n 

20. 19 27 1« d J )» b 

21. 9 56 30 Q enters n 

21. 13 2 13 6T)in 

23. 10 4 5 6)) V 

83^ 15 21 15 d ]) 2 ik 225 

24. 19 29 50 6)}* SI 

25. 6 35 5 (First Quarter. 
2& 22 5 12 d O <J 

28. 16 29 13 6^^^ 

29. 21 44 50 d (? « b 
81. 6 3d 53 d ) ^ % 

31. 83 42 34 Q Full Moon. 



D. 
1. 

2. 
3. 
3. 
3. 
3. 
4. 
4. 
8. 
10. 



16 28 

5 12 

9 3 

11 16 

14 45 

20 56 
19 41 

21 50 
14 3 



11. 


15 44 


13. 


19 21 


14. 


15 2 


14. 


15 58 


15. 


58 


15. 


14 14 


16. 


1 37 


16. 


12 9 


17. 


2 25 


17. 


19 41 


18. 


12 35 


19. 


13 19 


19. 


21 7 


19. 


23 30 


20. 


16 15 


21. 


56 


21. 


18 36 


23. 


11 3 


23. 


17 26 


24. 


17 7 


24. 


22 49 


27. 


14 33 


29. 


1 


30. 


9 b5 


do. 


17 »7 


30. 


20 11 


30. 


13 '43 



JUNE. 

d ]) B Oph. 

7 dOh 

12 61)0 t 

50 6]>* t 

24 6]}d f 

52 d D¥ 

12 d J A II 

33 Em. I. sat If 

1 ( Last Quarter. 
$ greatest elong. 

45 6]}nK 

24 d])9 

d J 9 

43 d J A « 

23 rf J2* « • 

15 dDb 

14 dJif 

58 ^ New Moon. 

13 d 1) A* n 

5 d Kn 

40 d ?? • « 

53 d?« b 

30 6i 2dSS 

^ 6DV 

w 61>*Sl 

58 © entCTS ob 

35 ( First Qoarten 

1« d?b 

SO d ^ 1»2 8 

22 d D < TIJ 
50 dJXiTt 

d i) B Oph. 

« O FuU Mooitt 

11 f* D >f 

23 ^ Jr ^ 
56 d id f 



On the 31st of May and 1st of June there will be a rery gmall Eclipse of 
the Moon, which will be visible. 



"^-U 
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D. 



The Eclipse be^^ May 31 23 38 22 

Ecliptic opposition, M 23 42 35 

l^Uddle, « .23 63 7 

EndofEcKpse, ..^.June 1 7 51 

IMgits eclipsed, 0"* 12' 25^', by the south side of the Eaxth^s shadow, or oil 
the north part of the Moon^s disc 

Times of the Planets passing the Meridian, 







April. 




• 


D. 


Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 


Georgian. 


H. , 


H. , 


H. , 


H. , 


H. , 


H. , 


1 


12 25 


14 49 


12 57 


19 45 


15 21 


6 45 


5 


12 39 


14 44 


12 £2 


19 30 


15 17 


6 33 


10 


12 55 


14 29 


12 45 


19 10 


14 59 


6 11 


15 


13 8 


14 28 


12 40 


18 52 


14 41 


5 54 


20 


13 14 


14 16 


12 34 


18 34 


14 24 


5 34 


25 


13 13 


14 1 


12 29 


18 15 


14 7 


5 15 



May. 1 




Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 


Georgian. 


D. 


H. , 


H. , 


H. , 


H. , 


H. , 


H. , 


1 


13 1 


13 37 


12 23 


17 53 


13 40 


4 51 


5 


12 45 


13 17 


12 19 


17 40 


13 33 


4 34 


10 


12 19 


12 50 


12 13 


17 21 


13 15 


4 15 


15 


11 53 


12 18 


12 8 


17 4 


12 59 


3 55 


20 


11 21 


11 48 


12 3 


16 48 


12 42 


3 35 


25 


10 67 


11 19 


11 58 


16 31 


12 25 


3 16 







JUN] 


E. 






D. 


Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 


Georgian. 


H. , 


H. , 


H. , 


H. , 


H. , 


H. , 


1 


10 33 


10 39 


11 50 


16 7 


12 


2 46 


5 


10 27 


10 20 


11 47 


15 67 


11 49 


2 30 


10 


10 24 


10 


11 43 


15 38 


11 36 


2 10 


15 


10 28 


9 45 


11 38 


15 22 


11 15 


1 60 


20 


10 86 


9 29 


11 32 


15 7 


10 65 


1 30 


25 


10 52 


9 18 


11 27 


14 50 


10 39 


1 9 
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Art. XXVI — Proceedings of the Royal Sodety of Edinburgh 
(Condnued from last Number, p. 175.) 

Jan. 8. 1825.— X HE following paper was read : On the Dis^ 
persion of Stony fragments remote from their native bedsy as 
(displayed in a statum of Loam near Manchester, by Dr Hib- 
bert. 

Jan. 17. There were read, 1. Description of Fergv^mite^ a 
new Mineral Species, by Mr Haidinger. 3. Extracts ^frpm a 
Journal of Travels through part of Persia^ by James Baillb 
Fraser, Esq. 

Feb, 7. — There were read, 1. A Memoir on a singular Block 
of Stone^ occupying the Summit of a Hill at Dunkeld, by Yh 
MacCuUoch. 2. Description of WithamitCy a new Mineral Spe- 
cies found in Glenco, by Dr Brewster. 

Feb. 21. There were r^ad, 1. Account of a Sepulchral UrUy 
containing fragments of Boneis, and a Boar'^s Tusk, found near 
the village of Rathen, in Aberdeenshire, by John Gordon, Esq. 
of Caimbulgh. 2. Description of a New Photometer, with it3 
application, by Mr William Ritchie, A. M. Hector of the AcOr- 
demy of Tain. S. On the first introduction of Greek Litera^ 
ture into England after the Dark Ages, by Patrick Fraser 
Tytler, Esq. ^ 



Art. XXVII. — Proceedings of the Wemerian Natural His^ 
tory Society. (Continued from p, 176.) 

1824, 2>^c. 18.— jCjLT this meeting were read, 1. A com- 
fnunication from Dr Treviranus of Bremen, On the Cochlea of 
tlie Internal Ear of Birds; 2. Notice by Mr J. W. Rcddoch of 
Falkirk, regarding the bones of a quadruped found in a bed of 
clay, and of razor-shells found in a bed of sand under the clay, 
near Camelon, 90 feet above the present level of the Forth ; 8. 
Description, by Dr Traill of Liverpool, of a new species of SU 
lurus, S. Parkeriy found in the river at Demerara in 1821. 
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At this meeUng the following gentlemen were admitted mem- 
1)ers: 

Sir David Moncreifl^, Bart. 
Jacob Verzfeld, Es^. 

ydftstttw : 
ihr Kefsier, PiHifbssor of Chemistijr and Natural Philosc^hy at Christiania. 

1825, Jan. 8. — ^Dr Knox read a short communication, shew- 
ing, that the bones found in the bed of clay near Caitielon, (no- 
ticed above), were those of a seal, of the species still inhabiting 
the Frith of Forth, (Ptuyca vUutina). -^The fit-st part of Dr 
Richardson'^s Remarks on the Climate and Vegetable ProdtlC" 
iions of the Hvds&rCs Bay Countries was then read. 

Jan. 22.— The Secretary read the second part of Dr Rich- 
ardson^s Remarks, cxmtaining Observations 09l the Climate at 
Fort Enterprize, Lot. 64° 28' N. ; Lang. 116° 6' W. ; with an 
account of the progress of Spring and Summer, at that station, 
in the year 1821. — T^t Greville read extracts from^ and gave a 
general iuxxmnt of^ the third memoir, by himself and Mr Ar- 
Jiott, on a New arrcmgement of the Musd. — There was also read 
an account of ^ New species ^ Omiihorynchtis (O. crispus), 
idrawn up by Mr William Macgillivray ; specimens of the new 
species, and of the one formerly described, being at the same 
time placed x>n the table. — Professor Jameson gave an account 
of the Sea Leopard from New South Orkney, a large animal, of 
the genus Phoca, and of the Eared Seal from New South Shet- 
land. Specimens of both, brought home by Captain Weddel, 
were exhibited to the meeting. 

Feb, 5. — The concluding part of Dr Richardson'*^ Obser^ 
vations on the Botany of the HitdsorCs Bay Countries, was 
read. The Secretary was directed to communicate to Dr Rich- 
ardson the thanks of the Society for his valuable paper (read at ' 
this and two preceding meetings) : And, on the motion of Pro- 
fessor Jameson, received with acclamation, he was directed at 
the same time to convey to the Doctor and to Captain Frank- 
lin the cordial gc s of the Society, for the successful 
issue of the ente tHous journeys which they are 
about to undertal i time, in the service of their 
country, and for t f science. [Dr Richardson's 
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paper is printed in tlie present Number of this Journal, p. 197. 
et seq.'\ 

__ At this meeting the following communications were also read, 
4. Notice of the occurrence of Mineral Pitch in Pritniilve 
rocks in Koss-shlre ; by Mr Withani of Lartington. 2. Account 
of fossil-trees found in secondary trap-rocks at CJeghorn in 
Lanarkshire, illustrated by specimens ; by Mr John Baird. S. 
Notices regarding the Rhinoceros' horns of Blair-Drummond, 
tending to shew that they may probably he regarded as having 
occurred in the blue clay of that district; by Mr A. B. Black- 
adder, Allan Park. 4. Account of some remarkable fossilized 
trunks and branches of trees found in a quarry near Cold- 
stream ; fine specimens of which were exhibited. 

At this meeting, the following gentlemen were admitted mem- 
bers: 



Henrj Englefield, Esq. 
William Gibson Thomsan, Esq. 

Dr CuLin Hogeni. 
Bicbard Davie, Esq. 
Joseph MitclicU, Esq. 

Professor Ransteen of ChTistlania, 
PtoSei$oi Ralhke of Cbriatiatiia. 

Feb. 19. — The Secretary gave a general account of two com- 
munications received from Captain Franklin, viz. 1. Tablca of 
Summer Temperature ol/served ill Spiizbergen ; and, 2. TaJjk 
of Hie Temperature of ike Sea at various depths, made during 
the voyage to Spitsbergen. [Both these interesting tables are 
given in the present Number of this Journal, pp 232, 234.] 

There were then read, 1 , Account of fossil-trees, he found 
imbedded in the clay strata near Harwich, by Mr William 
Knott, Landguard Fort ; 2. Notice in regard to a collection of 
buried trees, apparently native species, lately discovered in the 
course of draining a peat-nioss in West Lothian, in a tetter from 
Mr Logan of Clarkstone, to Mr A, Blackadder. — Professor 
Jameson gave an account of a sandstone cast of a large fossil 
tree or arboreous stemmed plant, lately found in iho quarry at 
CuUalo in Fife ; the specimen being at the same time exhibited. 
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A series of observations made at Guayaquil, by Mr WilUani 
Jameson, surgeon, contained in a letter to Professor Jameson i 
also, observations made during a voyage to the East Indies and 
China, in 1817 and 1818, by Captain Charles Stewart of the 
Honourable East India Company ^s ship Genera;! Harris ; were 
laid on the table. 

Dr R. E. Grant then r^ad the first part of a memoir, contain* 
ing a Series of observaiio7is and experiments on tht 9iaiural his- 
^ry Q/" SpongeSy which he illustrated by means both of living 
and of dried specimens.' 



Art. XXVIIL— SCIENTIFIC INTELLIGENCE. 

GEOGRAPHY. 

1. ScyUa.'^As the breadth across this celebrated strait has' 
been so often disputed, I particularly state, that the Faro Tower 
is exactly 6047 English yards from that classical bug-bear the 
Rock of Scylla, which, by poetical fiction, has been depicted in 
such terrific colours ; and to describe the horrors of which, Pha- 
lerion, a painter, celebrated for his nervous representation of the 
awful and the tremendous, exerted his whole talent. But the 
flights of poetry can seldom bear to be shackled by homely truth ; 
and if we are to receive the fine imagery^ that places the summit 
of this rock in clouds, brooding eternal mists and tempests ; that 
represents it as inaccessible, even to a man provided with twenty 
hands and twenty feet, and immerses its base among ravenous 
sear dogs ; why not also receive the whole circle of mythological 
dogmas of Homer, who, though so frequently dragged forth as 
an authority in history, theology, surgery, and geography, ought, 
in justice, to be read only as a poet. In the writings of so ex- 
quisite a bard, we must not expect to find all his representations 
strictly confined to a mere accurate narration of facts. Moderns: 
of intelligence, in visiting this spot, have gratified their imagina- 
tions, already heated by such descriptions as the escape of the 
Argonauts, and the disasters of Ulysses, with fancying it the 
scourge of seamen^ and that> in a gale, its caverns ^^ roar like 
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dogs ;* but I, as a sailor, never perceived any difference between 
the effect of the surges here, and on any other coast ; yet I have 
frequently watched it closely m bad weather. It is now, as I 
presume it ever was, a common rock, o£ bold approach, a little 
worn at its base, and surmounted by a castle, with a sandy bay 
on each side. The one on the south side is memorable for the 
disaster that happened there, during the dreadful earthquake of 
1783, when an overwhelming wave (supposed to have been oc- 
casioned by the fall of part of a promontory into the sea) rushed 
up the beacby and, in its retreat, bore away with it upwards of 
2000 people, whose cries, if they uttered any, in the suddenness 
of their awful fate, were not heard by the agonized spectators 
around. — SmytKs Memoir, ' 

2. CAarj/Mw.— Outside the tongue of land, or Braccio di St 
Rainiere, that forms the harbour of Messina, lies the Salofaro,. 
or celebrated vortex of Charybdis, which has, with more reason: 
than Scylla, been clothed with terrors by the writers of antiquity. 
To the undecked boats of the Rhegians, Locrians, Zancleans, 
and Greeks, it must have been formidable ; for, even in the pre- 
sent day, small craft are sometimes endangered by it ; and I 
have seen several men-of-war, and even a seventy-four-gun ship, 
whirled round on its surface ; but, by using due caution, there 
is generally very little danger or inconvenience to be apprehend- 
ed. It appears to be an agitated water, of from seventy ta 
ninety fathoms in depth, circling in quick eddies. It is owing, 
probably, to the meeting of the harbour, and lateral currents, 
with the main one, the latter being forced over, in this direction, 
by the opposite point of Pezzo. This agrees, in some measure, 
with the relation of Thucydides, who calls it a violent recipro- 
cation of the Tyrrhene, and Sicilian Seas ; and he is the only 
writer of remote antiquity I remember to have read, who has 
assigned this danger its true situation, and not exaggerated its 
effect. Many wonderful stories are told respecting this vortex, 
particularly some, said to have been related by the celebrated 
diver Colas, who lost his life here. I have never found reason, 
however, during my examination of this spot, to believe one of 
them* — SmytKs Memmr, 

3. HansteerCs projected Journey to Siberia. — " I have en- 
deavoured to shew (in the Christiania Journal), that the situar- 
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tion of the magnetic {wies of the earth may be determined from 
observations with regard to the variation of the compass in their 
neighbourhood ^he observationis of the English navigators id 
the n(n*th-west polar seas, hav(^ proved^ iti the most satisfactoij 
manner^ the situation of the North American magnetic pola In 
Siberia, where the other north magnetic pole lies, we have no 
determinations of that sort, except those founded on Stadtsraad 
Schuberfs observations of the variation of the compass, which I 
have employed in that paper. In a particular manner, we want 
altogether the observations both with regard to the dip of the 
needle, and the magnetic inten^ty which are so necessary to de- 
termine the longitude of the magnetic axis, and its comparative 
internal force. To supply this want, and to promote the inves- 
tigation of a theory so important both to navigation and to our 
phy»cal knowledge of the earth, his Majesty pur gracious King 
has -given permission to the undersigned to iindertake a journey 
of from two to three years through Siberia to Kamtchatka. Be- 
sides the magnetic observations, whiph tgre the chief purpose of 
this journey, experiments will be made with the pendulum, tQ 
assist in obtaining a more accurate determination of the figure of 
the globe, together with such observations as may tend to ascer* 
tain geographical, hypsometrical, and meteorological points ; and, 
in short, every thing contributing to physical science, which abi* 
lity, time and circumstances enable him to accomplish. He 
trusts, too, that steps will be taken to prevent so fine an oppor- 
tunity of enriching natural history from passing without advan- 
tage ♦.^ — Hansteen^ 

HISTORY. 

4. Notice regarding Copernicus. — The name of this celebrated 

« III ■ 

* It must be a matter of hopeful expectation to men of science to look forward 
to the accomplishment of the expedition which Professor Hansteen has here an- 
nounced. Particular circumstances, we understand, have as yet prevented its com- 
mencement. We trust, however, that an undertaking so worthy of the patronage 
of the King, and of a country in which science is taking fast and deep root, will not 
be long delayed. In the mean time, the public will not fail to give the credit so 
amply due to the Professor, whose zeal for science, which he is so well qualified to 
promote, makes him desirous, leaving for so long a time his interesting family, to 
expose himself to the hardships and dangers of every kind attending luch a jouiaey, 
of which it is scarcely possible for ua to have any conception* 
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astronomer was written Koppcmicic ; he was a caDon and pbyst- 
ciiui, and occupied himself Jn directing buildings. The aque- 
ducts which he constructed at Graudenz, Thorn, and Dantzig, 
still exist. He took S4 years to produce his famous astronomi- 
cal system, against which the tliunders of the Vatican were 
hurled when the author was dead. The sentence of condemna- 
tion was only repealed at Rome in 1821 ; Copernicus died in 
154!}. The monument which Bishop Kromer erected to him in 
the Cathedra! of Frauenbourg, no longer exists. Prussia claims 
Copernicus as one of her sons, although, at this period. Thorn 
did not belong to the Prussians. 

METEOKOLOGY. 

fi. Temperature of the Sun. — M. Dulong communicated to 
the Institute a letter from M. Pouillet, in which that philoso- 
pher announced, that he was occupied with experiments relative 
to the measure of very elevated temperatures, such as those on 
the surface of incandescent Iwdies, or bodies in ignition, of 
flames, and particularly of the sun. The instrument used by 
M. Pouillet to obtun these results, is founded on the properties 
of radiant heat, and principally on this datum, that a body, the 
bulb of a thermometer for instance, perfectly insulated in the 
midst of a sphere of ice, but so placed as to receive the rays of 
the sun through a circular aperture of such a form and position, 
that all the lines, forming tangents lo the sun and the ball, may 
pass through it, will be heated precisely in the same manner as 
if it were supposed that a portion of the surface of the sun, or of 
a body heated to the same temperature, exactly filled the aper- 
ture in the ice, M. Pouillet, among other results, states, that the 
temperature of the sun, thus determined, ia 1400° (^552° F-). 

6. Luminous Snow Storm on Loc/tawe. — Towards the lat- 
ter end of March, in the year 1813, a shower of snow fell 
on Lochawe in Argyleshire, which alarmed or astonished 
those by whom it was witnessed, according as they were influ- 
enced by curiosaty or superstition. — .Some gentlemen, who had 
crossed the lake in the morning, had a good opportunity of 
marking the phenomenon. Ail had been calmly beautiful 
during the day, and they were reUiining homewards from 
VOL. XII. NO. S,i. APRIL 1825. D d 
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-Ben Cniachan, when, the sky beooioiiig^ :8uddenl)r gkxHay 
4hey roved more smartly towards the- ri^ore in order ta airoid 
,tbe threatened storm. In. a few minutes^ htmeyer^ .tb^yjirdre 
ovevtaken by a shower of snow;, and iiomediately jdTteir, tbe 
lake, which was. of glassy smoothness, with tbetc Ixwt, clothes, 
and all around, presented a luminous surfiioe^ ibrmiag. ooe 
huge sheet of fire. Nor were the exposed p^rts^ of thear. .bodies 
singular, in this respect^ for to the eye they all seemed to.bucn, 
although without any feeling even of warmth. : When they ^ 
plied their hands to any of the melting snow, the luminous sub- 
stance adhered to them as well as the moisture, and this pm- 
perty was not lost by the snow for twelve or fifteen minutes. The 
evening became again mild and calm, but lowering and very 
dark. The natives had not witnessed any similar appearance 
before ; and many of them believed it the forerunner of some 
dire calamity that was to befal their mountain land* — Bev, 
Colin Smith. 

7- Form of Hailstones. — Whilst ascending the volcano of 
Porac^, in the Andes, M. Humboldt had occasion to observe, 
that, during a hail-storm, the hailstones, which were white, from 
five to seven lines in diameter, and formed of layers of different 
translucency, were not merely very much flattened at the poles, 
but were so much swelled in their equatorial dimensions, as to 
have rings of ice separate from them on the slightest blow. M. 
Humboldt had twice previously observed this phenomenon in 
the mountains of Bareuth, and near Cracow, during a journey 
in Poland. " May it be admitted, that the successive layers, 
which are added to the central nucleus, are, in a state of fluidity, 
sufficient to allow of the flattening of the spheroids being caused 
by a rotatory movement ?^ — Ann, de Chim. xxvii. 1^0. 

8. FaMing Star seen at Mid-day. — " On the 13th August 
1823, at a quarter past eleven in the forenoon, as I was em- 
ployed in measuring the zenith distances of the pole-star to de- 
termine the latitude, a luminous body passed over the field of 
the universal instrument telescope, the light of which was some- 
what greater than that of the pole-star. Its apparent motion 
was from below upwards ; biit as the telescope shows images in 
an inverted position, its real motion, like that of every falling, 
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bodV) was froui altove downwarcis. It passed over the telescope 
in tlie space «f a second or a second and a half, and its motion 
was neither perfectly equal nor rectilinear, hut resemhled very 
much the unequal and somewhat serpentine motion of an as- 
cending rocket, IVom the unequalbumingof the charge, and the 
irregular reaction of t\\e stream of air issuing from it on the at^ 
mospheiic air. It was thus evidctit, that this meteor moved in 
our atmosphere, but it must have l)ccn at a oonsiderahle height, 
^nce its angular motion was so slow. This is peHiaps the only 
instance in which a shooting-star has bei-'n seen at mid-day in 
clear sun-shine." — Hannteen. 

9, Qiiant'ily of Ruin near Hea-Jiani. ■ — ■ The Reverend Mr 
Wastell of Newbrougli, near Hexham, Northuniheiland, has for 
several years past kept a very accurate register of the quatiti- 
ty of rain which has fallen lliet*, as indicated by one of Mr 
Adie's best gauges. The following is the monthly report for 
1824. 



» 





Inchea. 




January 


0.96 


July 


February 


0.9H 


August 


March 


i.cg 


Seplentbcr 


April 


0,8* 


October 


May 


1.19 





The total depth of rain in 1824 has not been quite an average. 
The following were ihe annual quantities ascertained at New- 
brough for the three preceding years. 



iBai, 


27.*1 


18!!, 


S6.9H 


1883, 


23.5* 



It may be noticed, that the quantity of rain which fell near 
Walfefield in Yorkshire, in September and October last, was 
much greater than at Hexham- 
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10. Meteorclogicdl Table, extracted from the Register kept 
by Lord Gray, at Kinfawne Castte, North Britain. Lot. 66° 
28' Sff'.— Above the level of the Sea \92feet. 





Mani.lOo*dock. 


Even. 10o*cleck. 


^ean 


iDepth 


N** of days.) 




Mum height of 


Mean height of 


TemprJofUain. 


M «; 




1B24. 






bySa'i 
Ther. 






1 

23 




Baram. 


Ther. 


Barom* 


Ther. 


Inches. 


January, 


29.799 


41.193 


29.829 


41.322 


41.933 


1.35 


8 


Pebruai/. 


29.710 


4ai93 


29.700 


39.517 


40 862 


1.45 


11 


18 


March. 


29.660 


39.774 


29.670 


37.548 


39.451 


1.05 


11 


20 


April. 


29.779 


46.980 


29.728 


43.366 


45.370 


1.00 


9 


21 


May. 


29.915 


52.677 


29.901 


47.258 


50.710 


.40 


6 


25 


June. 


29.858 


5^533 


29.833 


52.700 


56.400 


1.95 


9 


21 


July. 


29.802 


6a387 


29.800 


56.419 


59.420 


1.80 


9 


22 


August 


29.798 


58.710 


29.787 


54.258 


57.450 


1.70 


16 


15 


September. 


29.743 


54.800 


29.714 


52.066 


53.960 


2.20 


13 


17 


October. 


29.517 


47.451 


29.502 


45.322 


47.255 


4.00 


22 


9 


November. 


29.317 


40.966 


29.320 


40.200 


41.433 


4.40 


13 


12 


December. 


29 440 


38.677 


29.434 

• 


38.oei 


39.451 


2.90 


16 


15 

218 


Average of 
the Year. 


29.695 


48.386 


29.685 


45,670 


47.808 


24.00 


148 



Annual Remits. 



MORMINO. 



Bammtier. Thermometer.. 

Highest, 16th Jan, 30.54 Wind SW. I Highest, I4th July, 68« Wind SW. 
Lowest, 8th March, 28.41 E. I Lowest, 4th Decemb^, 25 W. 



STENINO. 



Highest, 15th Jan. 30.55 
Lowest, 23d Nov. 28.40 



W. I Highest, 2d September, 65 
£. I Lowest, 4th December, 22 



SE. 
W. 



Weather. 


Days. 


Wind. 




Times. 


Fair, 


218 


N. & NE. 


- 


15 


Rain or Snow» 


148 


£. &SE. 


- 


110 






S. & SW. 


- 


55 




366 


W. & NW. 


- 


186 


• 








366 



Extreme Cold and Heat, by Stocks Thermometer. 

Coldest, 5th December, Wind W. 21^ 
Hottest, 14th July SW. 75 

Mean Temperature for 1824, 47 



808' 



Result of Two Rain Gauges, 

1. Centre of the Kinfauns Garden, about 20 feet above the level 

of the Sea, - - - 

2. Kinfauns New Castle, Round Tower, about 150 feet, 



Tnches. 

24.00 

20.18 
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11. Human Skeletons Jbund inclosed in Calcareous Tufa 
in India. — To get at an aqueduct, which was to be repaired 
at Ahmedniygur ia 1821, it was necessary to cut to the depth 
of fifteen or twenty feet, through a sort of sandstone which co- 
vered it. The stone, which is a calcareous tufa, is called by the 
natives Morrum, and the name is adopted by Europeans. It is 
found near the surface 4 of great tLickness, in most parts of the 
Deccan ; and in many places presents itself naked and barren. 
On digging for the aqueduct above mentioned, at the depth of 
eight or ten feet, there were found lying across its course seve- 
ral human skeletons completely inribedded in the morrum, or 
rather surrounded by it ; for there remained the hollow space 
tliat hod been occupied by the corpse, and above, below,' and 
round it, the morrum appeared as solid as if it had never before 
been cut into. Now, as we know that the aqueduct, over 
which the skeletons were Ibund, was only built about 300 years 
ago ; that the ground over it had subsequently been a ccmetry, 
that morrum, though ever so much broken, will, by the influence 
of water, unite again, and become compact; and that it is neces- 
aary, when the earth on the surface is thin, as at Poonah, to dig 
the grave into the morrum, we can account for those skeletons 
being so imbedded ; but had we found them without a know- 
ledge of such circumstances, we might have been led to consider 
them as remains of an earlier period, ajid to have been deposi- 
ted there by other means. — Captain Stirlitig. 

12, Hyana Caves in Devonshire. — Professor Buckland has 
lately examined two caves in Devonshire, in botli of which he 
found, in a bed of mud beneath a crust of calc-sinter, gnawed 
fragments and splinters of bones, with teeth of hyasnas and 
bears. There were no entire bones except the solid ones of the 
toes, heels, &c., as at Eirkdalc, which were too hard for the teeth 
of the hyeena. They appear simply to have been dens, but less 
abundantly inhabited than that at Kirkdale. In the same cave, 
Professor Buckland found one tooth of the rhinoceros, and two 
or three only of the horse. 

13. Remains of the Fossil Elephant faund in Ayrshire. — 
Tusks of the forail Elephant were last month found in old aL- 
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luvial strsUL, at the water of Carmel. The details of this inU 

iCEling discovery will be inserted in uexl Dumber of Journal. 

ANTHROPOLOGY. 

14. Frequency of Gaitres, espccialhf in Women, in the HvA 
wHstTict of the Paraiba. — Among the inhabitants of thisplari 
I la the river district of the Paraiba, we observed an endenH 

welling of the glands of the neck, in such a high degree 8 
|fe perhaps nowhere to Iw found in Europe. Fret^uently tfa 
I ^hole neck is covered with the great swelling, which gives a hoi 
B^d appearance to these people, who are for the most part mulil 
I toes, and have, independent of this, no very agreeable featuRJ 
1 3ut, in this country, they seem to regard this swelling Tallll 
a particular beauty than as a deformity ; for we oftea saw tt 
I %omen adorn tliis enormous goitre with gold or silver oraamenti 
I «nd, as it were, displaying it, while ihey sal before their hoiiSi 
I doors with a tobacco-pipe in their hand, or a reel to wind cotto 
I "We have annexed a drawing of one of these women in her n 
IHional costume, Negroes, mulattoes, descendenta of wbitcs aii 
^ Indians {Mamelucos), which form the greater part of its popiil^^ 
I tion, are pecuharly subject to this disorder; among the whiti 
I d)e women have it more commonly than the men. The causes ( 
I tiiisdeformityseem to be quite the same here as in other countrie 
I Tor it does not occur in the high, colder, and airy tnountaino^ 
I ctistncts, but in the low valley of tlie Paraiba, which is oft« 
L covered with thick fogs. The reason of this is, that the dir 
p lion of the two diiuns of mountdns from south to north, 
[ not allow a free issue to the exhalations and vapours : the San 
[ mists which, during the day, rise from the river and liie tmj^ 
I "bouring marshes, which are partly covered with thick i 
I ^11 again into the valleys at night ; the warmth is at the i 
I 'time considerable, and the water of the river, which is often yery 
1 'muddy, impure, and lukewarm, must supply the place of spring- 
I water. Their habitations, too, are uncleanly, damp, and windy, 
I The raw flour of ram/e. which is here more frequently used 

than that of mar ••' is, though more nourishing, more 

J difficult of digest much pork, may likewise c 

[-tribute to the d< is disease. Periiaps excess il 

I - sexual enjoyment red as one cause of the d 
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as it \& at Riu of llie sarcocele and hydrocele. It is true, we do 
not liere see the melancholy appearances of idiocy which are so 
frequently combined in Europe endemically with the goitre; 
yet the look of the persona who have the disorder in a high de- 
gree, is not merely drowsiness and want of energy, but even 
stupidity, in the slrict sense of the expression. It is customary 
to apply, at the commencement of the disease, poultices of warm 
gourds, the patient at the same time drinking water, which has 
stood for several days upon the pounded mass of large ant-hills. 
The component parts of the ant-Iiills, which are from five to six 
feet liigh, in the construction of which the insect makes use of a 
peculiar animal slime as a cement, certainly seem capable of 
counteracting the causes which produce the goitre. Perhaps, 
too, the acid of ants may have a liencficial influence on the re- 
laxed nerves of the patient, as well as on the debility of the 
lymphatic system. The negri^es here, as in Africa, make much 
use of mucilaginous substances : they use, I'or instance, gum ara- 
bic agiunst the goitre with good success ; a mode of treatment 
which seems to point at the origin of this disease as proceeding 
from diet. — Spix and Martins' Travels. 

ZOOLOGY. 

15. Acute RIteumaiisvi observed in ilte Horse. — Ilheumatic 
affections are very frequent in domestic animals, and yet the 
works on veterinary medicine contain few examples of them. It 
is therefore useful to collect with care all the facta of this nature, 
in order to fix tlic attention upon a disease which is the cause of 
the greater number of those incurable claudications, which baffle 
the skill of the physician. Towards the end of August 1818, 
a sound horse, which had till then been in good health, appear- 
ed less free than usual in the motions of his fore legs. This 
constraint increased progressively, and especially in the left fore 
leg, so that on the 27th, the animal could with difficulty sup- 
port himself. The appetite' was good, the pulse regular, the 
diseased part was not sensible to the touch. On the following 
day the animal did not limp on tlie left leg, while he could with 
difficulty draw the right one along. The claudication increased 
or diminished, and even disappeared, several times during a 
month, sometimes attacking one limb, sometimes the other, ac- 
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cording to the altematioa of good and bad weather. At leifgeh 
a month of dry weather produced so senuble an effect, that vai 
months after the animal had not experienced any new acoes^ 
mxm. 

' 16. Salmon rf different rivers can bedisthtguished Jrom each 
o^^.— With respect to the opinion entertained by many, that 
the salmon of one river can be distinguished fix>m those of ano- 
ther, a strong analogical evidence b derived from the common 
trout, the Salmo Fario, which every body knows exhibits the 
greatest differences from one river to another. £ven in the 
same lake, this species will exhibit, at different places, charac- 
ters so marked and so very different, that a person ignorant of 
the great variation produced by circumstances, might fancy a 
multitude of distinct species. In Loch Langavad, for exam^ 
pie, in Harris, at the western extremity, among the rushes and 
sdrpi, with a muddy bottom, the trouts are moderately large, 
and darkish coloured beneath, with white flesh in general Far- 
ther on towards the east, among the small idands, where the 
bottom is rocky and pebbly, the trouts are smaller, more live- 
ly, brighter beneath, and with the spots more vivid, and the 
flesh, at least in May, June and July, is red. On the south 
side, about the middle, in deep water, the trouts are large, 
strong, with few spots, and with a tint of yellow upon the bdly, 
mixed with dark grey. On the same side, near the east end of 
the loch, the trouts have more yellow beneath. On the north 
side, in a bay nearly land-locked with shallow water, they are 
very small, with white flesh. In many of the small lakes in the 
neighbourhood, and in the rivulets, they are of this last kind ; 
but in one small and deepish lake, filled with Nymphaea alba and 
carices, near the western extremity of this lake, the trouts are 
very strong, thick at the tail, with the belly deep yellow, and 
the flesh red.— JIfr MacffiUivrai/. 

J PHYSIOLOGY. 

17. Ca^e iff sleep continuing for 451 days, — A sanitary re- 
port of a Prussian physician, addressed during the month of 
August, to the authorities, contains what follows. At Mede- 
bach in Westphalia, a young woman of twenty years has slept 
461 days. She was wakened only with difficulty, in order to 
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make tier take food, and immediately after slept again, 
llie commencement of her sleep, she only wakened once of her 
own accord. All the functions, even the periodical evacuation, 
are regularly performed ; the heal and pulse presented nothing 
particular. No cause could be discovered for this extraordinary 
sleep, unless it miglit be a hurt which she had previously re- 
ceived on the head. Two physicians are observing the case at- 
tentively. 

18. Quantity of' Blood in Animals. — Tliose who have not 
considered the subject, must be surprised at the quantity of 
blood which passes through the heart of any moderately sized 
animal, in the course of twenty-four hours. In man the 
quantity of blood existing in the body at any given moment is 
probably from SO to 40 pints. Of this, an ounce and a half, or 
about three table spoonfuls are sent out at every stroke ; which 
multiplied into 75, (the average rate of the pulse) give, 112.5 
ounces, or seven pints in a minute ; i. e. 4S0 pints, or 5Si.5 gal- 
lons, in an hour ; and ISGO gallons, i. e. nearly S4' hogsheads in 
a day. Now, if we recollect that the whale is said to send out 
from its heart at each stroke 16 gallons, the imagination is over- 
whelmed with the aggregate of the quantity that must pass 
through the heart of that animal in twenty-four hours. It is a 
general law, that the pulse of the larger animals is slower than 
that of tlie smaller : but even if we put the pulse of the whale 
so low as 20 in the minute, the quantity circulated through the 
heart, calculated at 15 gallons for each pulsation, wijl be 432,000 
gallons, equal to 8000 hogsheads in twenty-four hours. The 
consideration of this amazing quantity is however a subject of 
mere empty wonder, if not accompanied with the reflection, that, 
in order to produce the aggregate amount, the heart is kept in 
constant motion ; and that, in fact, it is incessantly beating, a.s 
it is termed, or throwing out the blood into the arteries, from the 
first period of our existence to the moment of our death, without 
any sensation of fatigue, or even without our consciousness, ex- 
cepting under occasional corporeal or mental agitation. — DrKidd. 

19. On the Causes of Animal .ffeai.— The following are 
some of the conclusions obtained by M. Despretz, during the 
course of his experimental investigations of the causes of animal 
heat^ 1. Respiration is the principal cause of the d«^«\ 
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of animal heat ; assbaoilatkNi, the motion of the bloody the £tio- 
tion of various parts, may produce the small remaining portion. 
a. B^des the oxygen employed in the production of carbonic 
acid, another portion of this gas, which is sometime very <x)d. 
sd^able in proportion to the first, disappears.; it i^ svy>ppfied 
generally, that it is employed in the combustion of the hydro- 
gen of the blood. In general more oxygen disaj^pears- in ,U>^ 
respiration of young animals than in that of adults. 3. Eidba- 
lation of nitrogen takes place in the respiration of those mammi- 
ferous animals, wliich are carnivorous or frugivorous, and in.th^ 
respiration of birds ; the quantity of nitrogen exhaled being 
greater in frugivorous than in carnivorous animals. — Ann. de 
Chim.^ xxvi. 360. 

20. Lizars oi» the Ovaria.-^Mr Lizars, Lecturer on Anato- 
my and Surgery, is about to publish an account of Im. operar 
tioos in extracting morbid ovaria, which have he&i eminently 
successful. We have seen the beautiful drawings intended for 
Mr Lizars^s work. They represent the [colours, surface, and 
form of the ovaria ; but representations of internal structure 
ought also to be given. 

21. Seeing in Water. — In experiments made with the view 
of determining whether or not we pan see under water, some in- 
dividuals maintained that they could see, while others, with 
equal confidence, asserted, that all around them was dark. In 
explanation of this seeming contradiction, it may be remarked, 
that in someindividuals, owing to the delicacy of the conjunctiva 
and lachrymal gland, the eye remains shut when immersed in 
cold water ; others, whose eyes remain open, and who maintain 
that they see under water, actually do not see thej^w* of ob- 
JectSf only the light reflected from bodies having a bright sur- 
face, as silver. The pearl fishers of antiquity are said to have 
used glasses of a particular kind, to enable them to see the pearl 
mussels. Instruments for seeing under water have been pro- 
posed by modem artists. 

CHEMISTllY. 

# 

22. Presence of Mercury in Common Salt — Boyle, Stahl, 
Senac (Athanasius), Kircher, Glauber, and many other chemists, 
have presumed the existence of niercury in common salt. Hil 
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Ruuclle, in 1777, published the fuct, tliat sea- water formed spots 
of ania]gam upon the walls of a silver vessel in which it had 
been distilled, and that the salt, which was produced, treated 
with sulphuric acid, gave rise to a mercunal depout in the neck 
of the retort. Fifteen ye&n after, Westrumb, making concen- 
trated sulphuric acid act upon salt of the Pyrtoont suit-works, in 
presence of the author, equally obtained a product of sublima- 
tion, in which the presence of mercury as well as that of iron 
were determined, llesulls of experiment, from which the same 
consequences as the preceding may be deduced, have been since 
announced by Proust and Scherer. The author, lastly, having 
prepared muriatic acid with a mixture of salts obtained from 
various salt-works in Germany, has equally collected a volatile 
matter containing mercury and iron. He calls the atlenliuu of 
chemists to these phenomena, and, in accordance with M. Pi-oust, 
recommends that a small plate of gold be 6xed to the keel of a 
vessel, and it be examined, at the end of a long voyage, if it be 
not covered with mercury. — Professor Wuraer. 

93, Rei(Ts Academical Examinations. — The first volume of 
this work has just been published, the second and concluding 
one will appear soon. Mr lleid's arrangement is good,— the 
chemical details correct, — the exposition of general principles and 
views luminous ; and the language suited to the subject. We 
have therefore no hesitation in recommending this interesting 
little work to chemical and medical students. 

94. Composition of an Ink similar to China Ink. — Take six 
parts of isinglass, which are to be dissolved in double their 
weight of boiling water ; in like manner, dissolve in two parts of 
water one part of Spanish liquorice ; mix the two liquors warm, 
and gradually incorporate with them, by means of a wooden 
spatula, one part of the best ivory-black. When this mixture 
is properly made, it is heated in a water-bath, that the whole of 
the water may be cvajKirated. The requisite form is then given 
to the paste which remains. The colour and goodness of this 
ink are equal to those of the true China ink. 

25. Eiigraving- on Zinc. — There has lately been published 
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which the plates are executed in zinc. It is a collection of mO' 
numents of architecture, which will consist of twenty numbers. 
The work is done on zinc in the same manner as on stone, and 
the expence of engraving is thus avoided ; hence the publisher 
has been enabled to sell the number, consisting of twelve folio 
plates, at five francs upon common paper. In an economical 
point of view, this method, therefore, deserves to be recommend- 
ed. We see by the Grerman journals, that M. Eberhard, au- 
thor of the collection in question, has recently published a 
pamphlet upon the use of zinc, with the view of replacing cop- 
perplates and lithographic stones, for engraving and design* 
ing; 8vo. with 10 plates, Darmstadt 18S4. 

26.. Observation regarding the Alcanna of Hie Orientals^ or 
Egyptian HennS.-^M. Virey having received some of the pow- 
der of henn^, sent to him from Egypt, is induced to publish 
some remarks upon the employment of this cosmetic and tinctorial 
v^etable, the use of which is extremely ancient in all the coun* 
tries of the east, for dyeing the fingers and nails, and sometimes 
the feet, of women. This practice has been so extended over 
the globe, with the conquests and religion of the Arabians, that 
it is found to exist at the present day from Damietta to Macao. 
It is used for dyeing skins and maroquins of a reddish-yellow. 
Messrs BerthoUet and Descotils have not found any tannin in it, 
although it precipitates sulphate of iron black, which indicates 
the presence of gallic acid. The acids diminish its reddish-yel- 
low colour, the alkalies deepen it. According to the above-men- 
tioned chemists, wool may be died with the henn^ of a good 
yellowish red or brown colour. An orange-red colour is also 
extracted by alcohol. According to Russel and Forskal, it is 
sufficient to apply to the skin the leaves of the henne, beaten to 
a paste, and rub it with the hands when it is wished to colour 
it. Old women tinge their hair brown in the same manner, 
and some old men of the lower sort the beard also, when it has 
grown white. When it is wished to render this colour mpre 
brown, the juice of green nuts is added. 

27. Native Oil of Laurel used in Spanish Guyatia. — The 
inhabitants of Spanish Guyana extract, under the wsimeoiAzeyte 
de Sassafras^ an oil from a species of tree of the natural family 
of Laurels. This tree abounds in the forests of Parimia, and on 
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the banks of the Oriiiokn, The natural oil obtained from it is 
similar to olliev volatile oils obtained by chemical processes, and 
although rectified it is heavier than alcohol. It remains trans- 
parent, ita taste is warm and pungent, ita smell aromatic. It is 
very inflammable, and burns entirely. Acids and alkalies have 
little action upon it. It is soluble kn alcohol and ether, and dis- 
solves camphor, caoutchouc, wax, re&ln, &c. It ia employed 
externally as a disctitient, and iutenially as a diaphoretic, diu- 
reUc, and resolvent. The Indiana regard it as an infallible re- 
medy against rheumatisms and pains of the kidneys. The decoc- 
tion of the root of the tree is also employed for the same pur- 
pose. — Joum. ile Pliarm. No. xi. p. 547. 

28. Chka, a Pigvient uted by the Indians of ihe Orinoko to 
stain lite Skin rtii.— The native Americans on the banks of the 
Orinoko, use two species of dye for the purpose of staining the 
skin red. One of these ia the product of the fiija OreUana ; 
the other is the extract of the leaves of Bignonia Chica, which 
is eut into round cakes five or six inches in diameter, and two 
or three in thickness, and dried. Experiments have been made 
upon thia substance, from which it appears, that the chica has 
some peculiar properties, by which it is distinguiahed from other 
vegetable principles ; and though it approaches in nature to the 
resins, it differs from them in being infusible by heat, without 
decomposition ; it not being separable by water from its solutioa 
in alcohol and sulphuric acid, and in being readily soluble in am- 
monia, which does not touch the true resins. The chica is be- 
gun to be used for dyeing cotton, to which it gives an orange- 
red. — J. B. Boiiasingault. 

29- Browi^s Pneumatic Engine. — The |irindple of this en- 
gine appears to be nothing more nor less than a very sudden 
expansion and condensation, not of the gases used in the opera- 
tion, but of the small quantity of water formed from the com- 
bustion of the hydrogen with the oxygen of the atmospheric air, 
admitted into the cylinder at every stroke of the engine. When 
the union of these two gases takes place at a very high tempe- 
rature, as is the case in Mr Brown's model, exhibited in Print- 
ing-house Square, London, the water generated is instantly con- 
verted ititu steam of a high degree of elasticity, filling the capa- 
city of the cyUnder with an elastic fluid capable of inslanlaneuus 
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condensation by cold. This sudden expansion of the steam 
produced from the union of the two gases, expels from the cylin- 
der a great proportion of the gaseous fluids, incapable of am- 
densation ; and, in fact, operates so much like the steam in a 
common engine, that Brown^s discovery may still with propriety 
be called a steam-engine, — with this difference, that the elastic 
and condensiUe fluid is generated at a high temperature, from 
materials admitted into the cylinder itself. The extent of power, 
or the vacuum produced, must depend upon the temperature at 
which the combustion takes place ; a slow combustion produdng 
steam of a low degree of elasticity, while a rapid union of the 
gases will highly expand the steam, and effect an extent of va- 
cuum when condensed, corresponding to the degree of its pre- 
vious &Lipsai&\on.'^-'Edinburgh Times, 

80. Loco-motum steamrcarriage. — We understand, that two 
engineers of this neighbourhood, (Messrs Buntals and Wilt,)' 
have recently taken out a patent for a loco-motive or steam-car- 
riage^ con^dered by the patentees to be adapted as well to com- 
mon roads as railways. The whole weight of i^ coach, with ma- 
chinery, water and coal, will not be above a ton heavier than 
the present stage-coaches, while the power may be readily va- 
ried from two to ten horses, according to the inequality of the 
road. The speed at present contemplated, is twelve miles per 
hour ; and if the inventors, (who are represented to us as inge- 
nious and experienced practical engineers), have not, like many 
other projectors of the present day, deceived themselves, our 
next number may have to record an important application of 
steam power. 



AftT. XXIX. — List of Patents granted in Scotland from 2d 
December 1824 to 1th March 1825. 

70. X O RoBEUT Bowman of Aberdeen, Scotland, chain-cable- 
maker, for " an improved apparatus for stopping, releasing, and 
regulating chain and other cables of vessels, which he denomi- 
nates Elastic Stoppers."' Sealed at Edinburgh 16th December 
1824. 
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71. To Pjeiuie Jean Baptiste Victor Gosset of Clerk- 
enwell Green, county of Mkldtesex, merchant, for *' certain im- 
provements in the construction of looms or machinery for weav- 
ing various sort3 of cloths or fabrics." Seabd at Edinburgh 
30th December 1894. 

T2. To John Potter of Smidley, near Manchester, County 
Palatine of Lancaster, spinner and manufacturer, for " certain 
improvements in looms, to be impciletl by mechanical power, for 
weaving various kinds of figured fabrics, whether of silk, cotton, 
flax, wool, or other ninLerials or mixtures of the same, part of 
which improvements are applicable to hand-looms." Sealed at 
Edinburgh 30th Ilccemher 1824.. 

1. To David Gokoon of Basiitghall Street, London, Esq., 
for " certain improvements in the construction of portable gas- 
lamps, and which improvements are applicable to otiier appara- 
tus for facilitating the use of compressed gas." Sealed at Edin- 
burgh Isl January 1825. 

2. To Wjiltcr Fohman, Esq. of Bath, county of Somerset, 
Commander in the Royal Navy, for " certain improvements in 
the construction of steam-engines." Sealed at Edinburgh 17th 
January 1825, - 

3. To Thomas WoLiticii Statjsfeld of Leeds, county of 
York, merchant, for " improvements in looms, and in the pre- 
paration of warps for the same," Sealed at Edinburgh 17th 
January 1825. 

4. To William Shelton Burnett of New London Street, 
in the city of London, merchant, for " certain improvements 
in ships' tackle." Seated at Edinburgh 1st February 1825. 

5. To David Gordon of Basinghall Street, London, Esq., 
for " certain improvements in the construction of carriages or 
other machines, to be movetl by mechanical powers." Sealed at 
Edinburgh 9th February 1825. 

6. To Lieutenant William Hopkins Hill, Royal Artil- 
lery, of Woolwich, county of Kent, for " certain improvements 
in the machinery of propelling vessels," Sealed at Edinburgh 
10th February 1825. 

7. To John Phipps of Upper Thames Street, Loudon, paper- 
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maker, and Chkistophbb Puipps of the parish of River, county 
of Kent, paper-maker, for ^' an improvement or improvements 
in machinery for making paper.**^ Sealed at Edinburgh 14th 
February 1 8^. 

8. To Stephen Wilson of Streatham, in the county of 
Surrey, Esq., who, in consequence of communications made to 
him by a foreigner redding abroad, is in possession of ^^ a new 
manufacture of stuffs with transparent and coloured figures, 
which he calls Diaphane Stuffs.^ Sealed at Edinburgh 21st 
February 1825. 

. 9. To James Surrey of Battersea, county of Surry, miller, 
for ^^ a new method of applying heat for the production of steam, 
and for various other purposes, whereby the expence of fuel 
will be lessened.'" Sealed at Edinburgh 22d February 1825. 

10. To RiCHAED Badnall, the younger, of Leek, county rf 
Stafford, alk-manufacturer, for ^^ certain improvements in the 
winding, doubling, spinning, throwing or twisting of silk, wool, 
cotton, or any other fibrous substances.'" Sealed at Edinburgh 
5th March 1825. 

11. To Thomas Mastekman of the Dolphin Brewery, 38. 
Broad Street, Ratcliffe, county of Middlesex, common brewer, 
for '^ an apparatus for bottling wine, beer, or other liquids, 
with increased economy and dispatch.**^ Sealed at Edinburgh 
7th March 1825. 

12. To John Masterman of 68. Old Broad Street, Lon- 
don, gentleman, for " an improved method of corking bottles,'^ 
Sealed at Edinburgh 7th March 1825. 
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Aniiiiiil heat, M. Despretz's conclusions in regard to its cnuses, i\3. 
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ing, 146. 
Asphyxia by strangulation, notice regarding the phenomena of, 187- 
Atlraclion, lowl, Mr Barlow'a experiments for determining that of the 
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Aurora Borealis and Polar fogs, Pro&ssor Hansteen's remarks on the, 
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action, 105 — experiments for determining the local attraction of the 
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371- 
BeUiiigkausen't voyage, notice regarding, 177- 
Bell-Ro::k Light-house, account ofits erection, 18. 
Blood, notice respecting its quantity in animals, 413. 
Buaf, Dr, his arrangement of the fossil organic remains enumerated 

by Schlotheim, 24a, 160. 
BoitssingauU, T. B., his account of the cow-tree, 97. 
Brooke, H. J., Esq., hia remarks on crystallization, 1. 
Brown's gas vacuum machine, notice regarding, ]<)2. — Mr Tredgold's 

account of it, 368 — pneumatic engine, account of, 41?. 
Buchanan, George, Esq., his observations and experiments on the 

strength of materials, 154. 
Bvcklaiid, Professor, his reply to Dr Fleming's remarks on the distri- 
bution of British animals, 304. 
Buildings, Mr Tredgold's remarks on the practice of warming snd 

ventilating, 38, 260. 
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April 1. to July 1. 1825, 396. 

Charpenlier, M., his remarks on organic remains, as a means of dis- 
tinguishing rock-formations, 320. 
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Ckenopodium rmlvaria, ammoniacal gds disengaged, during vegetation 
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Ckiea, a pigment used on the Orinoko, 417* 

Coal'gas, Mr Anderson's remarks on its illuminating power, l69» SS2. 

Coidslream, Mr Jobn^ bis meteorological observations made at Leith^ 

394. 
Copertiicus, notice regarding, 404. 
Conferee, Rivero and Boussingault's account of it, 97. 
Crystallization, Mr Brooke's remarks on^ 1. 

Decafntated robbers, account of experiments made upon, 189- 
Drowedaty, Dr Paolo Savi's account of the bag occasionally protruded 
from its mouth, 137, 294. 

Egg*, notice regarding two, contained the one with the other, 186. 
Electro-magnetic action, Mr Barlow's experiments and observations on, 

105. 
Elephant, fossil remains of, found in Ayrshire, 409- 
Emialite, Mr Levy's description of, 81. 
Exf}editions, geographical, notices regarding, 146. 
Eife, Mr Bell's observations regarding its motions, 371- 

Falling star, notice regarding one seen at mid-day, 406. 

Fingers, supernumerary, notices regarding a family having, I91. 

Fires at Edinburgh, account of the measures adopted for pulling down 
the ruins caused by the late, QS. ^ 

Fisheries, abstract of Parliamentary report relating to the salmon, 385. 

Fleming, Rev, Dt,, his remarks on the modem strata, 11 6. — his de- 
scription of British testaceous annelides, 238. 

Flora of Scotland, contributions lately made to it, 183. 

Friendly societies, notice regarding, 194. 

Geology, notices regarding works and discoveries in, 177. 
— — — M. Necker's discourse on its history and progress, 322. 
Goitres, their frequency in the river district of the Paraiba, 410. 
Graham, Professor, his list of rare plants flowering in the Edinburgh 

Royal Botanic garden, 172, 393. 
Graminece, Professor Schouw, on their geographic distribution, 128. 
Gum-animi, its connection with amber, 180. 

Haildaiics, notice regarding the form of, 406. 

Hansleen, Professor, his account of the aurora boreal is and polar 
fogs, 83, 235. — notice regarding his projected jour ley to Sibe- 
ria, 403. — his speculations with regard to the magnetic poles of the 
earth, 328. 

Havsmann, Professor, his description of ancient vases, S60. 

Hudson's Bay Countries, Dr Richardson's remarks on their climate 
and productions, 197. 

Heat, radiant, Mr Ritchie's observations on, 15. — animal, M. Des- 
pretz's conclusions regarding its causes^ 413. 

Horvison, Dr W., his account of the forest-trees and timber trade of 
Russia, 56. 

Hybrid plants, notice regarding their sterility, 181. 

Hyasna caves, discovered in Devonshire, 409. 

/nit, composition of one similar to China ink, 415. 
Jnues, Mr George, on the celestial phenomena from Jan. 1. to April 
1. 1825, 173.— from April I. to July 1. 1«25, S94. 



INDEX. 

Laurel, native oil of, used in Spanish Guyana, 41{j. 

Levy, A, Esq., on the modes of notation of Weisa, Moha, antlHai. 

— his description of eudialite, 81. 
Lighthaute, Beil-Rock, account of its erection, 18. 
Luniinontr/ of sea onimnls, M. Kuhl'a account of tlie, 185. 
Luminous snow Btorm, account of one on Lochawe, 405. 
Lyon, Captain, notice regarding his late voyage, 153. 

Magnetic poles of the earth. Professor Hansteen's account of their 

number and situation, 3H8. 
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Matrrials, Mr Buchanan's remarks on the strength of, 154. 
Mercury, notice regurding its existence in common salt, 414. 
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Mutlachial bristles of animals, remarks upon their use, I87. 
Mines of Mesico, remarks on the, 163. 
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logy, 322. 
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of, 70. 

Ocean, Table of the results of observations lately made on its temper- 
ature. 103. 

Or^iiic remains, M. Charpentier's remarks on them, as a means of dis- 
tinguishing rock formations, 320. 

Oearia, notice regarding Mr Lizars'a work on the extirpation of dis- 
eased, 414, 

raiTot, peacock, of South America, notice regarding its breeding, 184, 
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Polar Regions, Professor Hansteen's remarks on the fog of the, 235. 

RailTuays, notice regarding, 391. 

Rain fallen near Hexham, quantity of, 407- 
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Rheumatism in the Horse, 41 1. 
Richardson, Dr, his remarks on the climate and vegetable productions 
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Ritero, Mariano de, his account of the Cow-Tree, 97. 
Boyid Society of Edinburgh, account of its proceedings, 1 ^!>, 3 
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Bmins caused by fires at Edinburgb, aoc6iint of measures adopted for 
pulling them down, 9S. 

Salmon, notice regarding the, 412. 

Salmon Fisheries, epitome of the report from the Select Committee, re- 
garding those of Great Britain, 335. 

Savi, Dr Paolo, his account of the bag occasionally protruded from 
the mouth of the dromedary, 137, 294. 

Sehaufv, Professor, his account of the geographical distribution of the 
Graminese, 128. 

SctfUa, Smyth's account of, 402. 

Skeletons, human, found in calcareous tufa in India, 409* 

Sleep continued for 451 days, account of a case of, 412. 

Spider, notice regarding that whose web is employed in medicine, 184. 

Spiriious liquors derived from trees or fruits in India, J 91. 

SpUzbergen, Captaii)s Franklin and Buchan's Tables of summer tem- 
perature observed at, 282. 

Stanley, Rev. £., his summary of meteorological observations from 
1815 to 1824, 300. 

Steam-Carriages, notice regarding, 418. 

Strata, modern, Dr Fleming's remarks on the, 116. 

Strontites of Yorkshire, notice regarding it, 178. 

temperature of the Ocean, table of results of late observations on the 
103. 

' of the Sea« as observed during Captains Franklin and 

Buchan's voyage to Spitzbergen, 235. 

of Spitzbergen, Ca)>tains Franklin and Buchan's tables of 
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of the Sun, M. Pouillet's determination of the, 405. 



Timber trade of Russia, Dr Howison's account of the, 57. 

Tredgold, Thomas, Esq., on the principles and practice of warming 

and ventilating buildings, 38, 260. — ^his account of Brown's Gss 

Machine, 368. 
Trees, forest, of Russia, Dr Howison's account of the, 57. 

Fasesj Etruscan, Professor Hausmann's account of the composition of, 
360. 

Water, notice regarding seeing in, 414. 

Waves of the Western Ocean and British Seas, their different charac- 
ters, 114. 

Weddel, Captain, notice of his voyage towards the South Pole, 148. 

Wernerian Natural History Society, account of its proceedings, 176, 
S99' 

Wood and Iron, Mr Buchanan's experiments on the transverse strength 
of; 154. 

Zinc, notice regarding the art of engraving on, 415. 
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